Merry Christmas and Happy New Year to all our Chents 


REALISTIC DX-150 SOLID STATE 
COMMUNICATIONS RECEIVER 


Features: 240v. a.c. or 12v. dic. operation. 30 
Wansistors and’ diodes. 535 Ke. to 30° Mec. in four 
bands. Bandspread ‘tuning meter, a.m./c.w./ 
seb, Product. detector for s.s.b. Compact size, 
1a x 9% x 6% In. Polished metal panel, smali 
internal speaker. 


F.O.R. Price $229.50 


Matching external speaker £13.30 extra 


No. 62 TRANSCEIVERS 
Wireless Set No, 62 Mk. 2 Frequency 
range 16 to 10 Mc. in two bat iit Tv 
Genemotor power supply. Clean condition. Fully 
air tested on transmit and receive, 


F.O.R. Price $49.50 inc. circuit diagram 


WESTON LM-300 MOBILE 
TAXI RADIO 


Lew Band a.m. 60 Ke. bandwidth, 70-80 Mc. Crys- 
tal" channel locked, "single channel In-built tran. 

ror power supply, operation, suit country 
taxi service or conversion to’ Ham bands, inc. 
microphone and cradle. 


F.O.R. Price $45. Packing 50c 


AS NEW AND AIR TESTED 
LAFAYETTE 5W. C.B. TWO-WAY 
RADIO* 


el locked, push-pull audio 
‘mechanical spotting 
tiv.l. trap,’ 230¥. ac, 
and fav. (positive. of negative ground), in-bullt 
amplifier. Ideal for fixed base station or emer: 
including microphone, "and | mobi 
helical aerial 4" ft. ‘high, cowl 
®, roved: licence, 


F.0.R. Price $169.50 tax paid 
for mobile use $816.50 extra. 


BENDIX BC-221 FREQ. METER 


125 Ke. to 20 Me., including ac. power supply, 
eryatals, colibration’ book, atc. 


F.0.R. Price $49.50, packing 75c 


TRIO COMM. RECEIVER 
MODEL 9R-59DE 


Four-band_ recelver covering §50 Ke, to 30 Mc. 
continuous, and electrical bandspread on 10, 15, 
29, 40 and'80 motros. 8 valves plus 7 diode citcult 
‘4/& ohm output and phone jack. SSB-CW. ANL. 
Variable OFO, $ meter, sep. bandspread dial, Lf. 
455 ke., audio output 1.Sw., variable AE and AF 
gain controls, 115/250v. AC ‘mains. Beautifully 
designed. “Size: 7 x 15 x 10 in. With instruction 
manual and. service. dat 
PRICE $175 inc. sales tax 
Speaker to suit, type SPSD, $15 Inc. tax. 


MULTIMETERS 
MODEL C-1000 POCKET MULTIMETER 
1000 ohms per volt. AC volts: 0-10, 50, 250, 1000. 
Dg volts: 0-10, 50, 250, 1000. DC’ current: 0.106 
mA. “Resistance: 0-150K’ ohms (3K centre}. Two 
colour scale. Range selector switch. Dimensions: 
Se x Qe xt In. 


Price $6.50 post free 


MODEL 200H MULTIMETER 
0,000 ohms per ‘volt. DC volts: 0-5, 25, $0, 250, 
$30. 2500 (20.000 o.p.c.}. AG volts: 0-15. 53, 100, 
500. 1000 (10,000 o:p.c.). DC current: 50 UA. 
mA., '253 mA. Resistance: D-SOK/EM. chm: tacaie 
‘centre 300, 30K ohm). Capacitance: 10 pF. to 0.001 
UF-/0.001 UF. to 0.1 uF. ‘Db. scale: —20'db. to plus 
22'db. Size Ave x 3% x li in. 
Price $11.25 post 30c 


MODEL CT330 MULTIMETER 
20,000 ohms per volt. DC volts: 06, 6, 30, 120, 
600, 1.2K, 3K, GK. "AC volts: 06, 30, 120,’ 600, 1.2K 
(10k ‘9.p.v.)." DC current: 0.0.05" mA.. 60 mA.. 600 
MA. Resistance: O-6K, 600K, 6M, S00Mepohm” (30, 
3k,” 90K, 300K chm centre scale). Capacitance: 30 
DF. to 0.001 uF.. 0,001 uF. to 0.2 uF. Decibels: 
—20 to pius 62 db. Size approx. 5% x 3% x 1% In. 
Price $16.75 post 30c 


MODEL OL-64D MULTIMETER 

20.000 ohms per volt. DC volts: 0.025, 1. 10, 50, 
250, 500, 1000. (et, 20K 0. 

‘AC’ volta: 0-10. $0, 250, 
Current: 50 UA. 1 mA., 50 mA... 500 mA, 0. amps. 
Resistance: 0.4K, 400K,” 4M, 40. Megohm. iP. sea 
=20 to plus 36 db. ‘Capscitance: 250 pF. 
GF inductances 05000 He Size Se x Ak x Deine 

Price $19.50 post 30c 


NEW MODEL US-100 
Overload protection. Shockproof movement. 
Ty switch DC volts: 0.0.25, 1,25, 10, 80, 
1000"(20K" o.p.v). AG volte: 628, 
1000 (SK 0p). DG current: 1'mA:, 
BA. anc, 10vamp. AC current: 10 ‘em. "hesisiance: 
G-sGM "ohm (cenire scale'§0), A XT, 10, 400, 1K, 
10K. Ob. scale: 20 to plus 10, plus 22, plus 29 
plus 50" db. 

Price $28.75 post 40c 


MIRROR SCALE 
MODEL AS100/DP HIGH SENSITIVITY 
100,000 ohms per vot DC. Mirror scale, protected 
‘movement. DC volts: 3. 12, 60, 120, 300, 600, 1200 

AC volts: 6, 20,120. 300; 600, 1200 
OC current: 12 WA., 6 mA., 60 mA., 
900 mA.. "2 amps.” Resistance:” 2K. 200K, 20M, 
2o0Megoim. "Decibels: 29 to plus 63 db.” Audio 
Sutput: 6, 30, 120, 900, 660, 1200 volts \a.c. Size 
Ta x 8% x 2% in, 

Price $34.50 post 75c 


MODEL A10/P GIANT (6% inch) METER, 
CIRCUIT TESTER 


0,090 ohms per volt DC with in-built signal in- 
lector, overload protected. “DC vots: 0.5, 2.5, 10, 
1000 {at 30K \op.v.), S000 (at 19K 

1000 (at 


50, 250, 500, 
9.0v.).” AC volts: 25, 10, $0, 280, 500 
19K" 0.0.v.). DC current: $0 uA, 1 mJ 
$09 mA.. 4 amp... 10. amo. 
10 emp.” Resistance: 10K, 
Signal’ Injector: Bloc 

4 \2SA102 Trans. Decibels: 
Size: BY x Tie x Ba 


Price $55 tax paid, post 75¢ 


TE-16A TRANSISTORISED TEST 
OSCILLATOR 
Frequency range: 400 Ke. to 30 Mc. in five bands, 
Modulated 800'c/s. sine wave, Modulation: 30 p.c. 
approx, Output’ imp.: Low " impedance, Dimen: 
stons: 5Y% x Se x 3% In. Weight: 1.5 Ib. 


Price $24 tax paid, post 75¢ 


“NIKKA” 1 WATT TRANSCEIVERS 


PM.G, approved, Solid state, 14 transistors, circult 
inc. rf. stage. 27.240 Mec. (provision for two. chan- 
nels). ‘Range boost circuit. Up to 10 miles In 


open country or water. Buzzer ype. cll aystom 
Sauetch control, “Complete with "leather. carrying 
cave 


Price $175.00 Pair 


NEW A.W.A. T.V. TUNER 
Model 49895. Uses 6U8 and SB07A, 
Price $5.50 postage 50c 


PACK OF RESISTORS 
100 Resistors of Ye and 1 watt rating. 
Price $1.75 post 20c 


BRAND NEW SPEAKERS 


2% inch 8 ohms Price $1.75 Postage 20¢ 
inch 8 ohms. $2.00 26 
4inch —-B ohms. $2.25 26 
‘inch 15 ohms. ye $2.25 6 200 
30x @ ohms $3.95 6 206 
30x 15 ohms ve $8,95 200 
6a7 8 ohms $5.50 406 
ear 15 ohms $5.50 6 406 
BAT 8 ohms $7.20 6 Ae 
Bar 15 ohms $7.20 6 40 
1209 8 ohms $18.75 6 50e 
1289 15 ohms $18.75, » Mo 


Nott Prico 


NEW STEREO HEADPHONES 


rubber earpiece, Frequency range 100 to 
cycles. 8 ohms impedance, 


Price $6.75 post 30c 


DELCO TRANSISTORS 


Type 2NAst Price $2.40 postage 10¢ 
Type 2N278. Price $6.00 postage 10¢ 
Type 2N301 Price $2.50 postage 10¢ 


LT91 RECTIFIER 
20 Volt 2 Amp. 
Price $1.50 post 10c 


RADIO SUPPLIERS 


323 ELIZABETH STREET, MELBOURNE, VIC, 


Phones: 67-7329, 67-4286 


3000 


All Mail to be addressed to above address 


We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc. 


li, 
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approved 
& 


accepted 


by leading manufacturers and 
Government Departments 


ELNA 


ELECTRONIC 
COMPONENTS 


@ Electrolytic Capacitors 
® Polyester Capacitors 
® Carbon Potentiometers 


Australia’s largest selling im- 
ported capacitors are produc- 
ed by one of the world's major 


components manufacturers 


Write or phone for 
illustrated brochure 


SOANAR 
ELECTRONICS 


PTY. LTD. 
A & R-Soanar Group of Companies 


VIC: 45 Lexton Rd., Box Hill: 

NSW: 82 Carlton Cr., Summer Hill: 

QLD: R, A, Venn Pty. Ltd., Valle 

SA: Soott Thompson Pty. Ltd., Adelaide: 
22061. 


WA: Everett Agency Pry. Ltd., West Leeder- 
viller 84087. 
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EDDYSTONE 
Model “EA12” 


Amateur Band Communications Receiver 


The EDDYSTONE “EA12” is a model specially designed for use by 
Amateur Radio operators and covering the six major Amateur bands 
from 1.8 to 28 Mc. It possesses an exceedingly good electrical 
performance and will produce first-class results with all modes 
of signals. Mechanically the “EA12” is built to the high engineer- 
ing standards common to all Eddystone products and will give 
years of trouble-free service, irrespective of climate. 


Write for Technical Leaflets 


FEATURES— 
Adequate bandspread, correct degree of selectivity for the various modes 
of signal, ease of tuning S.S.B. signals, and frequency stability. 
Cascode type R.F. amplifier stage. 

Separate R.F., LF. and A.F. gain controls. 


Continuously variable selectivity in the 100 Ke. second I.F. stages, 
Crystal filter can be switched in to give an extremely narrow band for 


Mode switch selects either upper or lower sideband. 
Large S meter, calibrated from 1 to 9, each division 6 db. change of level. 


Two noise limiters, one a series diode type for a.m., other a double diode 
which is operative with c.w. and s.s.b. 


Image rejection better than 50 db. at highest frequency and proportionally 
greater at lower frequencies. 


Sole Ht A 
Agents: ‘ 
PTY.LTD. 


608 COLLINS ST., MELBOURNE, VIC., 3000. Phone 61-2464 
64 ALFRED ST., MILSONS POINT, N.S.W., 2061. Phone 929-8066 
34 WOLYA WAY, BALGA, PERTH, W.A., 6061. Phone 49-4919 


L. E. Boughen & Co., 30 Grimes St., Auchenflower, 4066. Ph. 7-4097 
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SIDEBAND ELECTRONICS ENGINEERING 


With the approach of the holidays period, usually the interest in mobile operation increases. | am 
ready for it, with stocks of YAESU MUSEN FT-DX-100 and FT-200, SWAN 350C and 500C Transceivers, 
plus DC Power Supplies for Swans and Galaxies and also for the FT-200! Also Webster Bandspanners 
and MARK Helical Whips will be in stock again. 


Another interesting addition to my stock is the OMEGA Antenna Noise Bridge. This remarkable little 
unit takes the guess-work out of antenna tuning and feedline matching work—a must for the serious 
Amateur. 


Substantial purchases during the December 1969 Christmas month will include a free bonus Christ- 


mas gift. A MERRY CHRISTMAS to all! 


YAESU-MUSEN— 
FT-DX-400 De Luxe Transceiver 
FT-DX-100 AC/DC Transceiver .. 
FV-400 Second External VFO 
FT-200 Transceiver with 230/240/250v. AC heavy 
duty power supply-speaker unit in matching 
cabinet $4 
FR-DX-400- 
available extras and accessories CW and 
FM filters, FM discriminator, 2 and 6 metre 


converters installed $475 
FL-DX-400 Transmitter $375 
FL-DX-2000 Linear Amplifier $225 


SWAN— 
‘SW-350C Transceiver, with SWAN AC/DC power 
supply, special package offer, if still in stock $600 
SW-500-C Transceiver ... ... $675 
AC Power Supply-Speaker Unit 


GALAXY— 
GT-550 Transceiver .. 
External Second VFO 
VOX Unit o.oo 
Galaxy equipment on indent order only. 


HY-GAIN— 
‘THGDXX 6-element tri-band Yagi 
BN-86 Balun .. 
HY-QUAD tri-band Cubical Quad .... 
TH3JR Junior 3-element tri-band Yagi 
14AVQ 10 to 40 metre four-band Vertical 
18AVQ 10 to 80 metre five-band Vertical 


—Arie Bles 


J-BEAM LTD.— 
TRIPLE-THREE full size 3-element tri-band Yagi 
with builtin $2 ohm balun, delivery delayed by 
the factory till January "70 oc wn ww .$ 

MOSLEY— 

TA33JR Junior 3-element tri-band Yagi 


180 


$95 


MP-33 3-element tri-band Tiger Array .... . $120 
ROTATOR— 
COR HAMM heavy duty Rotator, with 230 AC 
indicator-control ‘unit .. 165, 


ACA— 
ACITRON extra heavy duty 12V. DC supply 
for Galaxies, Swans, etc. .. 
ACITRON heavy duty 12V. DC suppl es ec. 
fally tade for the FY-200 Po, ee 


MOBILE WHIPS— 
WEBSTER Bandspanners, 10 to 80 Metres .... $55 
MARK HW-40 40 Metre Helical Whip ... 
MARK HW. 10/15/20 Metre instant tri-band 
Helical WHIP oe ane sue sn 
Whip swivel mount and spring . 


ANTENNA NOISE BRIDGE— 
OMEGA TE 7-01 Noise Bridge ... 


CRYSTALS— 
FT-241 series, channels 0 to 79, box of 80 xtals $17.50 
Sets of four matched filter crystals, plus two 


matched USB/LSB core -BFO crystals— 
from 400 to 450 fe 
from 460 to 500 Ke 


$5 to $10 
$10 to $5 


Crystal Filters, Co-ax. Cables and Connectors, SWR Meters, Tubes available as advertised last month. 


All Prices are net Springwood, N.S.W., Sales Tax included, subject to change without prior notice. 


USED EQUIPMENT 


GALAXY V. with AC supply-speaker unit, . WOK, Cal., 

excellent condition .. .. $375 
HALLICRAFTERS PS-150-12 DC supely . $75 
HEATH HP-14 DG supply $75 


W.FS. Swan 350/500 DC supply $80 

GALAXY V. Mk. 23 DC supply $80 

HALLICRAFTERS SX100 all-weve triple “conversion 
Receiver .... 150 


Sideband Electronics Basieeig 


P.O. BOX 23, SPRINGWOOD, N.S.W., 2777 
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Telephone (STD 047) 511-394 Springwood 
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professional or amateur... 
chart your course to varian/eimac for 
dependable, high quality power tubes 


TYPICAL OPERATION — SINGLE TUBE 


wreck wa ‘went 
RE Powe ous. 

mar) "arenes 
5 50 
as 
5 


ne sam | oc cw 
vanes | vounee 


2 


335 
8 
388 
‘AB1/SS5 v2" 


acxasoe" | c/ow eS 


c/AM 20 
ABI/SSB v.25" 


acxaooa | crew 23 


C/AM 20 


40x10004 | ABI/SSB 251.90" 


AB1/888 0157.08" | 


cow 42 


c/AM 102 
‘Aa1/S88 097.108" 


8/888" 02/4199 


crew 


C/AM 
‘AB1/S88 


crew 


C/AM 
‘AB1/S8B 097.20" 


B/sse™ 97/20" 


c/cw 


C/AM 
‘AB1/888 


B/SSB" 


ciew 


C/AM 


sextooas | crow" 
2c30a | cya 035 


© Ratings also apply to 4X2508 ® Adjust to give siated zero-signal plate current. 
® Ratings apply to 4-250A within plate dissipation limitation." For operation below 250 Mc only. 

® Zero signal and maximum signal de current. ©" At 500 Me. 

Grid and screen grounded, cathode driven, 


Above you see popular Eimac tube types information you are invited to contact our 
suitable for professional and ham transmitters. offices at the addresses shown below. 

Remember this chart when you need a tube. « 

And remember the name Eimac. It means varian PTY LTD 

power. Quality. Dependability. For Eimac has electron tube and device group 
more know-how, more experience with power 38 oxley street/crows nest/nsw 5/43 0673 
tubes than any other manufacturer. For further 679 springvale rd/nth spring 3170/560 6211 
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COMMENT: 


A VK HI IN THE SKY 


Don't brag; don’t appear patronising; 
and let me check your spelling. That 
was the Editor's advice to me before 
I wrote my first Federal Comment. 


But this time we are going to brag— 
we've certainly got something to brag 
about! With any luck, shortly after 
this issue is published, Australis Oscar 
5 will be launched! (That's why we 
have the special cover for this issue.) 


‘The four Amateur Satellites launch- 
ed to date have all been built in the 


Between 1959 and 1968 it was the 

olicy of the Wireless Institute of Aus- 

elie to advocate a form a Novice 
licence system in this country. In 
detail, the following was the specific 
proposal advanced by the Institute: 

(a) Morse code test of 5 words per 
minute. 

(b) Elementary examination in radio 
theory and P.M.G. Regulations 
at a’ lower standard than that 
required for A.O.C.P. 

(c) Operation to be allowed on the 
3.5, 27 and 28 Mc. bands using 
c.w, only and crystal control. 

(d) Power input maximum of ten 


watts. 
(e) The AOC) exam. must be 
taken by the end of 12 months. 


The licence is not to be renew- 
able except at the discretion of 
the Postmaster General's Depart- 
ment. 

Attempts to persuade the Australian 
Administration to introduce such a 
system had always met with failure— 
which, in itself, is of course no reason 
for abandoning’ a policy. However, at 
the 1968 Federal Convention, the Div- 
isions decided, through the Federal 
Council, that we, as an organisation, 
should no longer advocate the issue of 
a Novice licence by our Administra- 
tion, 

It was obvious that, despite the re- 
sult, the issue was still an open one. 
In fact, three Divisions voted in fav- 
our of the change, two against and one 
abstained. Two factors that may have 
played some part in the change of 
policy were the reduction by the Aus- 
tralian Administration of the code stan- 
dard for Amateur licensees from 14 
words per minute to 10 words per min- 
ute and the lowering of the age limit 
at which an Amateur licence could be 
held, 

‘The last nine months has seen a 
much revived interest in Novice lic- 
ensing. Many people, some deeply 
involved in the Youth Radio Club 
Scheme, have drawn attention to the 
Tnstitute’s present policy, both in our 
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United States. The fifth to be launched 
was designed and built in Australia. 
That is something to brag about! It 
represents a tremendous achievement 
for the many people involved; in par- 
ticular the WIA. Project Australis 
Group. 


The package has passed its sophis- 
ticated and lengthy pre-launch tests. 
It has “qualified’ to be launched! Now, 
all we have to hope is that the launch 
is successful. 


NOVICE LICENSING 


own journal and in other journals. 
“Amateur Radio” has received a num- 
ber of letters to the Editor on this 
topic and perhaps significantly, not one 
has opposed the concept of Novice 
licensing. This interest has led the 
Federal Executive to the view that the 
Federal Council should again review 
the Institute's policy towards Novice 
licensing. Accordingly, it will propose 
the appropriate motion at the next 
Federal Convention. This is not to say 
that the Executive is advocating a 
change; on this matter the Executive 
simply ‘raises the issue, but at least at 
this time, makes no recommendation to 
the Federal Council. I have referred 
to this matter at this early stage in 
a Federal Comment because a Novice 
licensing system will affect all Ama- 
teurs. By raising the issue at an early 
stage, I hope that all Divisions will be 
able to obtain the views of their mem- 
bers well before the Federal Conven- 
tion. I hope that all Amateurs give 
some thought to this undoubtedly 
difficult question, 


The arguments advanced by those 
for and against a Novice licensing sys- 
tem are fairly well known. Those in 
favour say that through this means we 
will attract new Amateurs to our ranks 
that we would not have otherwise 
attracted; that the Novice licence is 
particularly suitable for young people 
where some practical experience, par- 
ticularly within the framework of the 
Youth Radio Club scheme is the best 
training. Those in favour also rely on 
the fact that other countries (apart 
from the U.S.A.) issue such a licence, 
apparently quite successfully. 


Those opposed to a Novice licence 
system argue that the evidence does not 
support the contention that people who 
become Amateurs would not have be- 
come Amateurs in any event; that 
limited frequency band allocations to 
licensees with severely limited privi- 
leges create “ghettos of the under- 
privileged” where novices lead each 
other into bad operating habits; that 
the standard in Australia for the Full 


Whatever happens now cannot take 
away any of the credit that belongs to 
the group that have built Australis 
Oscar 5. 


We can all be proud of this group 
of Australian Amateurs. Their achieve- 
ment is something that we can all 
share by observing the satellite, But 
to them must be given the credit; to 
the W.LA. Project Australis Group we 
say “Good luck and congratulations!” 


licence is such that with application, 
anybody can attain it; that the Novice 
licence creates an underprivileged 
minority which is not in the best inter- 
ests of Amateur Radio. 


I do not pretend that the points I 
have mentioned are the only points 
for and against a Novice licence—they 
are not. Nor do I pretend that the 
points I have mentioned are necessarily 
the best points that either side would 
raise. I have quoted them as an ex- 
ample of the sort of issues that are 
raised by this question. One does not 
have to look far before one finds the 
arguments, particularly those in fav- 
our of a Novice licence, presented very 
ably indeed. I urge all Divisional 
Councils and all members to give this 
matter serious consideration before the 
1970 Federal Convention. I hope that 
this matter will be a topic at least at 
one general meeting in each Division 
before Easter 1970. 


But please do not only ask the ques- 
tion, “Should we have a Novice licence” 
—do not assume that if the Institute 
answers that question, “Yes,” that the 
Institute must necessarily have to ad- 
vocate the form of licence it previously 
advocated, which is quoted above. If 
one concludes that we should have a 
Novice licence, then I think one should 
ask the question, “In what form do we 
want a Novice’ licence?” Indeed, it 
may well be easier to decide the first 
question after one has given some con- 
sideration at least to the second ques- 
tion. Open discussion on this sort of 
topic is, I believe, essential and one 
of the things that’ the Institute is all 
about. Don’t be a fence sitter. Let your 
Council know what you think. Give 
your Federal Councillor any material 
that you think may be of assistance to 
him. 

Whatever the result of a review of 
this question at the Federal Conven- 
tion, I think that the criteria to be 
applied in judging the issue is clear. 
What is in ‘the best interests of Ama- 
teur Radio? What do you think? 

Michael J. Owen, VK3KI, 
Federal President, W.LA. 
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INCE the introduction of the 146 
‘Mec fm. net frequencies to this 
country, many Amateurs have 

come to realise the advantages that 
frequency modulation provides. How- 
ever, many Amateurs have only a 
rather sketchy knowledge of the pro- 
cesses involved in the frequency modu- 
lation system. It is the purpose of this 
article to discuss some fundamental 
aspects of the f.m. system. 


DEVIATION 

Everyone is aware of the process 
involved when an am. signal is pro- 
duced. If the modulating signal is, say, 
1 Ke, two sidebands, one at carrier 
frequency minus 1 Ke. (lower side- 
band, 1s.b.) and the other at. carrier 
frequency plus 1 Ke. (upper sideband, 
usb.) are produced, The total power 
in the sidebands is half the carrier 
power for 100% modulation (see Fig. 
la). 


‘When a frequency modulated signal 
is produced with 1 Ke. modulating fre- 
quency, sidebands are produced at 1 
Ke. intervals to infinity (see Fig. 1b). 


However, beyond a certain point the 
amount of’ power contained in higher 
order sidebands is insignificant. ‘The 
number of significant sidebands and 
the amount of power transmitted in 
them can be determined using Bessel 
functions. Two Bessel function charts 
are shown in Figs. 2a and 2b, 


There are several points to note with 
reference to Fig. 1b:— 


52 Pohiman Street, Southport, Qld., 4215. 
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(a) The carrier power diminishes 
during modulation. 

(b) The energy taken from the car- 
rier goes into the sidebands— 
greater amplitude of modulating 
signal produces more energy in 
the sidebands. 

(c) One or more sidebands can con- 
tain more power than the carrier. 

A small amplitude audio modulating 
signal of frequency 1 Ke. may produce 
sidebands as shown in Fig. 3a. If the 
amplitude is increased, the frequency 
spectrum of the signal’ may change to 
that shown in Fig. 3b. The signal in 
Fig. 3b has greater deviation than that 
in Fig. 3a. 

A signal modulated with a 1 Ke. tone 
with 10 significant sidebands requires 
a total bandwidth of 20 Ke., while a 
100 cycle tone giving rise to 10 sig- 
nificant sidebands requires a total band- 
width of 2 Ke. 

‘The bandwidth required for a signal 
therefore depends on: 

(i) The intensity of the modula- 
ting signal. 
(ii) The frequency of this signal. 


From Fig. 2a we see that there are 
eight significant sidebands in this sig- 
nal, ie. although the carrier has shifted 
only (+) 15 Ke., significant sidebands 
have been produced to 8 X 3 = (+) 
24 Ke. 

‘The relative amplitudes of the side- 
band sets are obtained from Fig. 2b 
and are shown in Fig. 4 applied to a 
carrier aerial current of 9.0 amps. 

Note that although the carrier is 
never shifted beyond (+) 15 Ke, 
significant sidebands are produced be- 
yond this limit. Hence the seemingly 
wide spacing between fm. channels. 


Note also that for a modulation index 
less than 0.4, only two significant side- 
bands are produced. A modulation in- 
dex of 0.4 with an upper audio limit 
of 3 Ke. corresponds to a carrier de- 
viation of (+) 12 Ke. (see Fig. 5). 


PHASE MODULATION 

Consider an audio signal modulating 
a carrier such that the phase of the 
carrier is changed corresponding to 
change in the amplitude of the modula- 
ting signal. This is shown in Fig, 6a 
relative to a reference carrier whose 
phase is constant. An alternative re- 
presentation in terms of rotating phas- 
ors is shown in Fig. 6b where OB is 
the reference carrier and OA is the 
phase modulated signal. 

Actually, in Fig. 6b, OA is rotating 
at angular frequency », while the phase 
varies, relatively, very slowly. Con- 
sider now the change in vector OA in 
going from (i) to (ii) and (iv) to (v) 
in Fig. 6b. In the first case OA must 
speed up to go from position (1) to 


CARRIER ‘The modulation index of a frequency 
modulated signal is defined as: 
modulation index = 
use. Deviation of FM. Carrier 
FIG ta, roducing this 
For a maximum carrier shift of (+) 
15 Ke. and a highest modulating fre- ~-3mq—2 —-1 0 +1 +2 +3ur 
FoIKHz OF FAIKHE quency of 3 Ke., the modulation index SMALL DEVIATION 
‘AM. SIGNAL WITH LKHZ, MODULATION, =16+3=5. Fig. 3a, 
FIG Yo FIG 3b. 
en a er ny a a a. a a ee a Sez a 3-2 | 
FM SIGNAL WITH LKHZ MODULATION. Be mecca 2 De ES Ree 
Number of Significant Modu- tsi Set 
tombs deberde lation Carrier of Side- 2nd 3rd ath Sth 6th_« 7th th 9th «0th Ith t2th 13th 14th 
Modulation Above Below Bandwidth «Index Value bands Set Set Set Set Set Set Set Set Set’ Set Set Sot Set 
Trex Carrier Carrier ‘Required 
mam = HH SS eR BS OS SE 
0.01 1 1 2 onl on) Go OS ee a 
0.05 1 1 a Cp wet en hs oo ee Se ee are SS Se 
oe) i ; oe 020 mo ms He KE 
ee 2 2 & ion, ee" et a EP 
i 3 3 6f 200.9200) SY SE NO ea ke 
r 7 7 145 400-3971 -0561 3641 4302 ot set ow ise 
5.00 8 8 16f 5.00 -.1776 -.3276 0466 3648 3912 2611 1310 0534 0184) — = - - - _ 
7.00 10 10 20f 7.00 3001 -.0047 -.3014 -.1876 1578 3479 3392 2336 1280 .0589 0235 — — - = 
10.00 14 14 28f 10.00 -.2459 0435 2546 0584 2196 —2941 -.0145 2167 3179 2919 2075 1231 .0634 0290 .0120 


Note: f equals frequency of audio signal 
Fig. 2a—Bessel Function Chart (1) 
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Note: Where blank spaces are indicated the 


values of the sidebands are insignificant 


Fig. 2b—Bessel Function Chart (2). 
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position (2), in the second case OA 
must slow down to go from position (1) 
to position (3). This speeding up cor- 
responds to an increase in frequency 
of the carrier represented by OA. and 
the slowing down corresponds to a 
decrease in carrier frequency. 

Each time the carrier phasor wob- 
bles back and forth to reach the new 
phase positions dictated by the audio 
modulation, we find the frequency also 
changes in’ order to have the phasors 
reach the new positions. Note, how- 
ever, that over the whole audio cycle, 
the ‘average frequency of the carrier 
represented by OA is constant. 

In producing phase moduation of the 
carrier we have in fact produced in- 
direct £m, What we are doing is add- 
ing sufficient change either positive or 
negative to a fixed frequency to per- 
mit the carrier to reach the desired 
phase position, In “pure” fm. the 
carrier frequency itself is directly 
affected and shifted in response to the 
modulating voltage. 


FACTORS AFFECTING 
INDIRECT F.M. 

The amount of indirect fm. pro- 
duced depends on the extent of phase 
shift and the frequency of the modula~ 
ting audio signal. The extent of in- 
direct fm, produced varies directly 
with both the frequency and maximum 
phase shift of the carrier. 

In direct fm. the value of the car- 
rier itself swings between its maximum 
limits, The carrier is shifted directly 
8 the modulation, In indirect fm. 
(irom p.m.) the carrier is not actually 
shifted by the modulation. Rather, the 
effect of the phase shifts is to either 
add to or subtract frequency variations 
from a fixed carrier. 


Sideband Amplitude Power 
Sot (Amps.) (arbitrary) 

Carrier 1.598 2.50 

1st Set 2.948 8.70 
2nd 0.419 0.175 
ard 3.283 10.80 
4th 3.521 12.40 
sth 2.350 5.52 
6th 1.179 1.39 
7th 0.481 0.231 
8th 0.166 0.0276 


Fig, 4.—Power in Sidebands 


INTERFERENCE 

Consider two carrier waves slightly 
different in amplitude and frequency. 
The resultant of these two waves is 
shown in Fig. 7. There are two types 
of variation in this signal as compared 
to carrier 1. They are: (1) amplitude, 
(2) phase. 

In am. systems type (1) produces 
beat frequencies (eg. 10 Ke. whistle). 

In fm. systems type (1) is elimin- 
ated by limiters in the receiver, but 
type (2) is still present at the de- 
tector. Note that this phase modula. 
tion produces indirect fm. With a 
ratio of desired to unwanted signals, 
a maximum phase shift of 30 degrees 
is produced. 
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Fig. 6a—A simplified illustration of Phase Modulation. 


Amateur Radio, December, 1969 


The indirect fm. cannot be elimin- 
ated, but in wideband fm. systems it 
can ‘be minimised. 

As noted before, the indirect fm. is 
directly proportional to the modula- 
tion frequency (in cycles) and the 
maximum phase angle (in radians) of 
carrier shift. 

Now suppose that the interfering 
signal differs by 1000 cycles from the 
desired signal and is only half as 
strong as the desired signal. As noted 
before, a maximum phase shift of 30 
degrees (approx. 0.5 radians) in the 
desired signal will be produced. The 
frequency shift (indirect f.m. produc- 
ed) in the desired signal is in fact 
1000 x 0.5 or 500 cycles. The shift is 
periodically above and below the aver- 
age frequency of the stronger signal. 
The frequency variations shift at a 
(000 times a second (1000 cycles 
ignal). 


FIG 5. 


—3Kn2. 0 +3017, 
SMALL MODULATION INDEX 


If the ordinary f.m. signal is de- 
viated to (+) 15 Ke. then the (+) 500 
cycles produced by the interfering sig- 
nal produces an audio signal greatly 
smaller than the desired audio signal. 

For a S/N ratio of 10:1 this effect 
is even more marked. Thus the wide- 
band f.m, completely swamps the small 
indirect f.m. developed from the in- 
terference. Herein lies the interfer- 
ence reduction power of f.m. 

Note that if the two signals are of 
the same frequency, no interfering 
indirect f.m. is produced and the greater 
the frequency separation of the two 
signals the gr the amount of in- 
terference produced. However, the 
amplitude will be reduced by the band- 
pass characteristics of the receiver. 


RESULTANT, 
CARRIER. 


FIO 7, 


‘The combination of, two carriers to form a 
which is amplitude and phase-modulated. 


DOMINATION BY THE 
STRONGER SIGNAL 

‘When two signals are comparable in 
amplitude, the moment one signal be- 
comes even a trifle stronger, the re- 
sponse changes and the stronger signal 
assumes noticeable control. The pro- 
cess is complete when the ratio reaches 
the 2:1 point. (For a comparable 
amount of interference in an a.m. sys- 
tem, a ratio of 100:1 is required.) 

Consider two signals of nearly equal 
amplitude and only slightly different 
frequency (see Fig. 8). 

Let 1 be the stronger signal, 2 be 
the interfering signal and R be the 
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-t- -F- 
‘The amplitude and phase variation of a resultant (R) carrier due to the int 
II arrows on A indicate whether Its phase (with respect to the desired si 


1) Is going Ina 


positive or negative direction, 


resultant carrier due to these two sig- 
nals, As 2 rotates around relative to 1 
(different in frequency), R changes 
greatly in phase but its’ average fre- 
quency is still that of 1, the stronger 
signal. Hence by bringing the two 
signals close in amplitude we have pro- 
duced more phase modulation in the 
resultant phasor R, but R still follows 
signal 1, so we hear signal 1 but with 
some distortion produced by the in- 
direct fm. caused by signal 2 interact- 
ing with 1. If 2 was stronger than 1, 
then the phasor R would follow signal 
2, hence the sharp transition from one 
signal to the other and this is why 
the predominant signal assumes control 
in fm. systems. 


vom 
aN. sie 
rr 
NOISE IN FM. SYSTEM 
FOG, 9a. 
ALL A 
‘Abowte: 
noise 
ae 
NOISE IN AM.SYSTEM 
FG 8b. 
NOISE 
Consider random noise in the re- 


ceiver. Interactions between random 
noise voltages and the carrier also 
interactions between the random noise 
voltages produces: 
(1) Amplitude modulation of the 
carrier; 


ier; 
(2) Phase ' modulation (and_ thus 
indirect fm.) of the carrier. 

The amplitude variations are elim- 
inated in the limiters but the phase 
variations (indirect fm.) still result in 
noise. 

‘The amount of indirect fm. (ie. 
noise) is proportional to the frequency 
difference between the carrier and each 
random noise voltage, ie. zero at car- 
rier frequency and increasing directly 
with increase in bandwidth (see Fig. 
9a). Above 5 Ke. we have inaudible 
noise (considering the response of re- 
ceiver audio systems). The comparable 


“noise spectrum” for an a.m, system 
is shown in Fig. 9b. Note the greater 
improvement in’ the amount of noise 
in the fm. receiver compared to an 
am. receiver. This can be shown 
mathematically to be 18.75 decibels or 
a S/N voltage ratio of 8.65:1. 


Let us now consider the effect of 
reducing the modulation index of the 
fm. system. Figs. 10a to 10b to 10c 
show successive reductions in moduli 
tion index until in 10c, with a modula- 
tion index of 1, ie. a comparable band- 
width to the a.m. system, the S/N ratio 
improvement of f.m. over a.m. is 4.1875 
decibels. Hence the importance of ob- 
taining the highest modulation index 
possible. 


PRE-EMPHASIS AND 
DE-EMPHASIS 


It is well known that most of the 
energy of a voice modulated tran: 
ion 


missi is contained at the lower audio 
frequencies, i.e. up to 3 Ke. In addi- 
Icoutiase on age a 
ae, 
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Fig, 10—Further comparisons between the noise in 
‘AM. and FM. systems. with various FM. 
deviation ratios. 
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cdl the Expensive Way (how to aiid it) 


air and by other means of some 

Amateur who has just blown up 
his nice new Spurious Signal Breather 
transceiver. What happened? Well it 
seems that the final tubes melted into 
a_molten mess inside the “well” ven- 
tilated p.a. cage. Why did this hap- 
pen? What are the cures? That is 
what this article hopes to bring to your 
notice. 

This all started rather slowly, and 
is a progression of thoughts and real- 
isations over the three years that I 
have been on sideband, There are a 
number of things that I will bring to 
light, that many s.s.b. operators and 
commercial equipment operators, in 
particular, seem to ignore. They think 
either the manufacturer has solved all 
their problems, or that they, through 
ignorance or pure laziness and lack of 
an inquiring mind, have not bothered 
to think about it, 

First, I will start with your table- 
top transceiver, which, according to 
manufacturer’s literature, runs 500w. 
pep. input to a pair of, say, 6KD6 
valves, Wonderful what you can get 
out of these colour t.v. line sweep 
valves. Wonderful how many watts 
per cubic inch these miniature rigs 
run to, Funny thing, though, the case 
of the transceiver is almost too hot to 
leave your hand on for long. Ever tried 
touching the p.a, final valves when 
they are just running with class ABL 
bias and not being driven? You could 
boil water on them. 

The normal B; tube in the majority 
of ss.b. rigs is run with a standing 
current which is very little below the 
allowable dissipation rating of the 
valve. Then you go and talk the thing 
up to some astronomic current, not 
even marked on some popular rigs. 
Boy, are you then exceeding the dissi- 
pation ratings, and how! 

As an example, take a 6DQ5. This 
will run in class AB1 maximum of 750 
yolts and 280 mA., which works out 
to a d.c. input of 210 watts dc. I be- 
lieve some rigs do run these valves at 
these figures in ABI in the c.w. mode. 
Allowing for a 50% duty cycle still in 
excess of a 100 watts and the 6DQ5 has 
only a 32 watt dissipation rating. Class 
ABI is rarely much more efficient than 
about 55%, so this would mean that the 
6DQ5 would be dissipating about 47 
watts, which is about 50% above 
maximum ratings. Now sideband runs, 
according to many, a duty factor of 
about 30%, so in this case the valve 
would be just inside its ratings—or 
would it? No, it is not, as its normal 
standing current is nearly the maximum 
dissipation ratings. So once again you 
are exceeding the ratings unless you 
use VOX. 

Now many loud mouthed Amateurs 
believe that the rig should read in pa. 
current, nearly as much as it should 


T is not uncommon to hear on the 


24 O'Dowds Road, Warragul, Vie., 3620. 
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RODNEY CHAMPNESS,” VK3UG 


in the c.w. position with the key down. 
Wow, have you heard their signals? 
They are the sort of signal that can 
be tuned as splatter from one end of 
the band to the other, and I'm not 
exaggerating, ask Ron Fisher, VK30M. 
We experienced a “perfect” example of 
this one night on 80 metres. To accom- 
plish this high p.a. reading, the audio 
is turned up, the microphone bellowed 
into, a compresser and/or pre-amp. 
fitted and hope to blazes the a.lc. takes 
care of this abuse. 


The a.lc. is not designed to act as 
a speech compressor but more really 
as an overdrive preventer and splatter 
preventer. The alc. can only tolerate 
a certain amount of overdrive, then in 
most cases glorious splatter ‘emerges. 
It must also be remembered that there 
must also be a correct ratio of car- 
rier to audio in the balanced modulator. 
The audio is considerably weaker, 
usually by a ratio of about 10:1. If, 
through your compressor, pre-amp., 
you decrease this ratio up comes your 
distortion almost straight away. Once 
there is distortion in the signal, nothing 
you can do will effectively get rid of it. 

Take pride in the quality of. your 
signal, not how many db. over S$ it is. 

So now it can be seen that by driving 
your pa. tubes hard, through either 
calculated commercial’ over-rating, or 
breathing heavily into the microphone 
system, expensive damage can be done 
to the p.a. valves. In these small trans- 
ceivers and transmitters the ventilation 
is far from adequate, so still more de- 
rating of the valves is required. I have 
extreme doubts that any commercially 
made Amateur transceiver would come 
anywhere near the reliability in trans- 
mitting time, that a commercial service 


# See text 
YAESU_F12008.TK MONITOR, 


Switch Position 1—Screen current, 0-25 mA. 
Off 


3-ALC. 


transmitter would or, for that matter, 
the old a.m, rig you’ threw out, when 
you got this new s.s.b. rig. The 807 in 
it is still probably the original, and it 
was still running at least 80% of its 
new performance. 

Well, having dispensed with the pre- 
ceding causes of poor s.s.b. signals and 
causes of red hot tubes, I'll pass 
onto another perhaps more subtle cause 
of trouble in ss.b. transceivers and 
transmitters. 


‘Many months ago I became plagued 
with a mysterious sudden increase in 
pa. current in my Yaesu FL200B trans- 
mitter whilst I was talking. I would 
find that my resting p.a. current would 
suddenly jump from 60 mA. to about 
250 mA. The only way to get it back 
to normal was to release the transmit 
button. What was wrong? All sorts 
of thoughts ran through my mind from 
grid-cathode shorts, to bias failure, grid 
emission, ad nauseum. 

At about the same time I was also 
getting intermittent reports of some- 
thing wrong with my signal. Bvent- 
ually Ron VK30M said to me that my 
signal was fm.-ing, Horrors, well what 
could cause this. Variation in v.fo, h.t. 
voltage? Yes, this proved to be. the 
answer, but why? The Yaesu uses a 
rather sophisticated h.t. regulation sys- 
tem which feeds not only the v.t.o. but 
also the p.a. screens, What had occur- 
red was that I had tuned the rig up 
ah la book to give the required pa, 
current and general expected output 
level. The way I had loaded the tx 
was such that the screen current was 
much higher than it should have been, 
due to rather light loading of the p.a. 

To get the p.a. plate current up, the 
drive was increased. I went onto speech, 


oNmOR PLUG 


‘4 Reguisted 4.7. 0-200 Volts. 
SPA HLT, 0-1600 Volts. 
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then on speech peaks the screen cur- 
rent exceeded the c:w. level, so causing 
the voltage regulator to be overdrawn, 
so loss of regulation. The moment regu- 
lation is lost the voltage tends to climb 
as the regulator requires a higher igni- 
tion voltage than maintaining voltage. 
Speech peak over, the voltage rises as 
current drain is reduced, but then due 
to higher voltage on the screens, they 
draw more current and so do the plates, 
due to having a much higher screen 
voltage. The regulator is unable to 
regain regulation so this destructive 
situation prevails, 


The solution to this problem is fairly 
obvious. I must load the transmitter 
so that the screen current is much 
more reasonable. How can I tell that 
this current is about right? There is no 
meter on the Yaesu or to my knowledge 
any other s.s.b. rig. Anyone who has 
done some reading about ss.b. will 
perhaps vaguely remember something 
about screen current being observed for 
tuning a ss.b. rig final. High s.w.r, 
readings and ‘slap-happy methods of 
tuning will cause screen currents to 
be dangerously high for the tubes, In 
my experience in commercial s..b, 
transmitting equipment up to about 
3kw. dc, input, this proved quite a 
problem with reactive aerials. A lightly 
loaded final, whether s.s.b. or a.m., can 
almost be considered as being a’ final 
in which the plate circuit is open cir- 
cuit and the screen has the doubtful 
pleasure of acting as the plate. It at- 
tempts to draw currents such’ as the 
plate would draw, but due to its struc- 
ture its dissipation is low and there- 
fore grossly exceeded. The screen gets 
red, then white hot, and then dis- 
integrates. Exit the pa. 

Notice in the preceding paragraph 
that I lumped the a.m. and s.s.b. finals 
in together, in regard to light loading 
and the effects on the screens, Now 
you will say if this is so, how come I 
didn’t blow my old 807 up with light 
loading? ‘The reason is quite simple. 
Consider the old a.m. final, an 807, 
with 600 volts on the plate and the 
screen running at 300 volts fed through 
a 37,500 ohm resistor from the 600 
volt supply. The screen current is 8 
mA. Now lightly load the final and 
the screen attempts to draw say 16 mA., 
the screen voltage will be a big fat 
zero, So in the case of the lightly 
loaded a.m. final, the screen current 
cannot rise much, as the voltage will 
be reduced to the screen very dras- 
tically. The screen is thereby fairly 
well protected. 


Now the case of your nice new s..b. 
final. The situation here is much dif- 
ferent. The screen voltage must be 
regulated for the linear to function in 
a linear manner. Now with the final 
lightly loaded, the screen current does 
rise to this level of 16 mA., using the 
same set of figures as stated for the 
a.m. rig with the exception of no screen 
resistor. The sereen voltage is regu- 
lated and stays the same as with nor- 
mal loading. We'll load the final more 
lightly again, more screen current and 
less plate current. We're well on the 
way to destroying the final p.a. screen 
grids. We've already got a signal that 
isn’t_all it should be in the way of 
quality. 
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Well I hope from the preceding in- 
formation that I have perhaps helped 
to clear some of the fog which seems 
to descend when we change from a.m. 
to ss.b. The things which were of 
little importance, so we thought, in the 
days of am. are quite important in 
regard to proper operation of ss.b. 

Before I finish this article, I will just 
show you how screen current varies 
as a function of plate current in my 
‘Yaesu tx, and will describe what I 
call my “Tx Monitor”. This device is 
just a meter with shunts and multi- 
pliers so that I can monitor screen cur- 
rent, regulated h.t, pa. ht, and alc. 
With 300 mA. ht. current’ drawn by 
the p.a., I find that loading the final 
so that a screen current of 8 mA. is 
drawn gives best results, with my 
FL200B tx. 

The following table should give you 
some idea of how screen current escal- 
ates with increased drive levels, such 
as when the gain is turned up full bore 
(pa. tune and loading left untouched): 


Screen Screen 
PA Current Current 
Current cw SSB 
100 mA. 0.5 mA. Approx. 
150 mA. 1mA. — double cw. 
200 mA. 2mA. reading for 
250 mA. 4mA. same pa. 
300 mA, 8mA. current. 


Table for two 6JS6A valves in parallel 
in Yaesu Musen FL200B. 


“TX MONITOR” 

Now to the “Tx Monitor”. This was 
built into a plastic case 6” x 34” x 24", 
available from “A.R.” advertiser. The 
meter is a 1 mA. movement of the 
MO-65 style. The switch was an ordin- 
ary Oak MSP 2-pole 5-position single 
bank switch. The unit is attached via 
a five-core cable to a miniature 5-pin 
plug which fits a miniature 5-pin Mc- 


Murdo socket on the rear apron of my 
transmitter. 

The transmitter wiring modifications 
are self evident from the diagram, The 
metering ranges are as follows: (1) 
screen current, 0-25 mA.; (2) no con- 
nection; (3) ai.c. (no levels marked); 
(4) regulated screen voltage, 0-200v. 
(normal 150 volts); (5) p.a. h.t, 0-1000 
volts (normal 600v.). 

The 150 ohm resistor presupposes 
that the meter resistance is 100 ohms, 
so making up a total of 250 ohms. The 
1.8K ohm resistor is subject to experi- 
ment to get full scale reading in the 
a.le. position with no modulation, It 
may need to be higher or lower in 
value. Unless you use 1% resistors in 
all positions, you may need to play 
around with’ the exact values to get 
correct readings. 

This is shown as made to suit my 
Yaesu tx but could be easily adapted 
to suit any transceiver or transmitter. 
I find this little unit to be an extreme- 
ly handy accessory to my transmitter. 
T would not think now of tuning the 
rig without monitoring both the p.a. 
plate current, or actually cathode cur- 
rent, and separately the screen current. 
I know a little more with this monitor 
about what is going on inside and find 
this most rewarding, and I might add 
I haven’t blown up any p.a. valves yet. 
‘This unit is part of my insurance that 
I don't. 

I would recommend for your reading 
the various articles that have been in 
the s.s.b. notes which appeared a few 
years back. Most were written by 
VKSNN. A recent article in “A.R.” 
which bears close study is the one 
appearing towards the end of 1968 by 
VK2AQU. This gives excellent data for 
anyone wanting to build or just per- 
haps to understand a little more about 
this mysterious mode many use, called 
ss.b. Mysterious, because few’ really 
understand much’ about its finer points, 
and I’m one of those who has got a lot 
to learn yet. 


of HORNET. ANTENNAS. 


the first to be available: 
TB1000-4 
TB1000-3 
1B750-3 


a 


SWAN NEWS LETTER 


Swan Electronics are now rapidly expanding their operations into other products 
and to further this end they recently purchased the well known antenna company 


This now gives Swan a full range of very sophisticated antennas for both 
commercial and amateur operation. These antenna are now known as Swan 
Hornet antenna and cover multiband beams, both full sized and shortened; 
trapped vertical, all band; trapped dipole, and mobile whip types 


As the Swan factory distributor for Australia, W.F.S. Electronic Supply Co. will 
shortly have stocks of these very fine antennas; the following types will be 


FOUR ELEMENT TRIBAND BEAM 
THREE ELEMENT TRIBAND BEAM 
THREE ELEMENT TRIBAND BEAM 


W.F.S. ELECTRONIC SUPPLY CO. 
12 BOWDEN ST., NORTH PARRAMATTA, N.S.W., 2151. Ph. 630-1621 
also SWAN SERVICE, 14 Glebe Street, Edgecliffe, N.S.W., 2027. Phone 32-5465 


1000 WATTS 
1000 WATTS 
750 WATTS 
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Conversion of Circuit Diagrams to Veroboard, 
Tag-Board and Printed Circuit Layout* 


E have all had the frustration of 
wiring up a circuit from a dia- 
gram, painfully trying to avoid 

errors and to miss nothing out. Then 
after a quick check through, the circuit 
has been connected to power—and it 
hasn’t worked. Frequently more time 
is now spent in finding and correcting 
the fault than was occupied in the 
actual construction, 

The method I am going to describe 
avoids all this. It enables the layout 
to be achieved automatically, except for 
printed circuit boards where a little 
thought is required. Checking is easy 
and thorough, and can be done system- 
atically on paper without the need for 
poking about among a complex of wires 
and, according to Murphy’s Law, miss- 
ing 'the one thing one is looking for. 

Normally one traces through a part 
of the circuit, taking the components 
involved one by one and connecting 
them, one hopes, to the right places. 
Let us forget all that, relegate the com- 
ponents to a secondary position, and 
concentrate on the junction points, We 
will illustrate this with a simple one- 
transistor amplifier which we will lay 
out for Veroboard construction. 


VEROBOARD 

Fig, 1 shows seven junction points, 
for the negative and positive lines can 
be considered as extended points, as 
shown in Fig. 2, It does not matter 
how we number these points, except 
that it is advisable to number the leads 
of the transistor in the same order as 
they emerge from the case so as to 
avoid twisting them, with risk of 
breaking off or shorting when we insert 
the transistor. In the diagram I have 
not put in the value of the components, 
but have lettered them in order to make 
reference easier in the following de- 
scriptions, 


bateel 


Fig. 1A simple amplifier. 


After a little practice, you can now 
immediately wire up the circuit; but 
until experienced, it is well to go 
through the following stages, first lay- 
ing out on paper and then checking. 

On a sheet of paper, draw seven lines, 
numbering them from 1 to 7 to cor- 
respond with the junction points of 
Fig. 1 (see Fig. 3). Now proceed to 
draw in the components; you may do 
so in the literal order, A ‘to G, to avoid 


“Reprinted from “Radio Communication,” 
Suly 1968. 
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the possibility of missing any; or, if 
you have any spatial imagery, insert 
them in the order which will waste 
least space, which is what I have done 
here. 

‘Taking then the resistor A, we note 
it is connected between 1 and 3. Mark 
clear dots on lines 1 and 3, join them 
with the resistor symbol and label A 
(in practice, of course, with the actual 
value). C is connected between 1 and 
2 in the same way, and the capacitor 
F between 2 and 6. Now mark in the 
transistor at 2, 3 and 4, indicating 
either the collector or emitter; if you 
have labelled the transistor leads con- 
secutively you need label nothing else 

1 


7 
Fig. 2—Amplifier circuit redrawn to show 
positive and negative rails as. points. 


Fig. 3—Veroboard layout of the amplifier. 


because the leads will automatically 
come in the right place. Similarly we 
mark in B, D, G and E and indicate 
four points'for' the connection of input, 
output and power. It does not matter, 
of course, at which end of the lines 
you mark these last four points; you 
suit your own convenience entirely. 

The layout is finished; checking must 
begin. 

Quick Check: Count the number of 
components on the diagram and lay- 
out. If these do not agree, find the 
error. If they agree, refer to point 1. 
There are three connections at this 
point; there should be three dots on 
line i. At point 2 there are three con- 
nections and again three dots; at point 
3 there are four connections and should 
be four dots; and so on for the remain- 
ing junction points. This is a sufficient 
check in most circumstances, but you 
can, if you wish, proceed to the: 

Certain Cheek: Consider component 
‘A; one end is connected to C and the 
negative line; the other to B, E and 
the base of the transistor. Check that 


these connections actually take place 
in the layout diagram, and proceed to 
check each component in the same way; 
finally checking that positive and nega- 
tive lines, input and output are cor- 
rectly connected, If everything tallies, 
you cannot be wrong! 

Cut a piece of Veroboard to size. 
Select the components required and 
check them thoroughly. This is a point 
often overlooked (through laziness!) 
and causes more trouble than anything 
else. You can spend hours looking for 
a wiring fault, when it is a component 
that is faulty, or wrong value. Resis- 
tors are easily verified with a test- 
meter, but if you have no method of 
checking capacitors, which are much 
more likely to be faulty, build yourself 
a capacity bridge; it will repay the 
time spent on it over and over again. 
Measure at least the forward and re- 
verse resistances of the transistor 
diodes; but if you are using it in, say, 
a phase shift oscillator circuit, you’ must 
measure the gain also—a simple thing 
to do with a quick hook-up. 

Having checked components, label 
the rows of Veroboard in some ‘way to 
show the numbering. A strip of gum- 
med paper may be stuck on, or a piece 
of Sellotape-X, or they may’ be marked 
with a reed pen or a grease pencil. Do 
not omit this, unless you are less’ fal 
lible than I am! Now bend the leads 
to fit into the right holes, remembering 
that the vertical positioning of resis- 
tors is often a great help; clean the 
leads where they will make contact 
with the foil, bend them over, cut off, 
leaving about 4” of wire, and solder. 
Conclude by soldering in either pins 
or wires for the connections to power, 
input and output and mark them with 
a piece of gummed paper, grease 
crayon, or other means. 

You have finished and you can't be 
wrong! 

Now let us tackle a multi-vibrator 
used as an audio oscillator. The snag 
here is that as both transistors have 
a common connection to the emitter, 
we cannot number the leads consecu- 
tively, but we get over this by num- 
bering the collector and base of TR1 
as 2 and 3 and follow immediately 
with TR2 numbered 4, 5 and 6, Then 
the emitter of TR1 will also go to 6, 
the length of the leads normally being 
more than enough to do this. So Fig. 
5 becomes the layout of Fig. 4. 

In anything more complicated than 
these two simple circuits, one difficulty 
sure to occur is that the number of 
junction points is greater than the 
number of stripes of copper available. 
To cope with this we break a number 
of strips at one or more points to pro- 
vide the requisite number of connec- 
tions, obviously choosing strips for 
breaking which have only a small num- 
ber of connections going to them. If 
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the strips are carefully numbered on 
the Veroboard, no difficulty in connec- 
tion can arise. If much Veroboard work 
is done, a spot face cutter should cer- 
tainly be acquired as it saves much 
work and makes a good job; but if this 
is lacking, a 3/16” twist drill rotated in 
the fingers will break the strip easily 
and cleanly. 

It may be found advisable, in order 
to get a leadout in a more suitable 
position, to break a short strip where 
required for the leadout and connect 
with a link of insulated wire to the 
point it derives from. The same method 
can be adopted if the lead of TR1 is 
not long enough to reach to strip 6. 
This, and many other useful dodges 
will ‘quickly be realised as soon as you 
have laid out and built one or two 
Veroboard circuits. 


TAT 
Fig, 5.—-Veroboard layout of the oscillator 


Iwas so pleased with the above 
method of construction that I built 
several dozen small and large pieces 
of apparatus, quite satisfied that this 
was the ultimate in building methods. 
But gradually disadvantages from the 
experimenter’s, rather than the build- 
er’s point of view began to appear. The 
experimenter wishes to change com- 
ponents to examine the effect of vary- 
ing values, and to make measurements 
from different points of the circuit. 
Neither of these is easy with Veroboard 
construction. For these purposes, tag- 
board construction has many advan- 
tages; but in my opinion, it is ungainly 
in appearance; one seldom has the right 
size of group-board available, and con- 
necting up and checking is a tedious 
procedure. The last of these difficulties 
disappeared on a little reflection, and 
en adaptation of the methods used for 
Veroboard made layout and checking 
completely straightforward. How to get 
over the difficulty of the awkwardness 
of group-boards? 


TAG-BOARD (OR GROUP-BOARD) 
The first approach was to drill paxo- 
lin sheet to take turret tags in the re- 
quired positions and thus to build up a 
tailor-made group-board. The result 
was pleasing and satisfactory, but time- 
consuming. The method I’ invariably 
use now is to build up my group-board 
with soldering pins on plain Veroboard, 
achieving quick construction and one 
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which looks really well when finished 
and in which the components are more 
securely fixed whilst at the same time 
they can be easily removed and chang- 
ed, and measurements are quickly 
made from any required pin. 

The most convenient board I find 
is the Lektrokit Chassis Plate No. 4, 
LK-141, obtained from Home Radio at 
3/- each, These are approxivately 5” 
x 4” and contain 40 rows of 35 holes 
spaced 1/10” apart. Each will provide 
three 20-way group-boards or half a 
dozen or more smaller ones. The sold- 
ering pins are sold in packets of 100, 
their ordering number being LK-3011. 
The plate is most easily cut with a 
pair of side-cutters; if each edge of 
the plate is cut with them at the re- 
quired spot, the whole separates neatly. 

But let us first deal with the layout, 
then the construction. For convenience, 
we will use the circuit of Fig. 1 for 
our design. 

‘The first step again is to number the 
junctions, but this time we need pay 
no attention to the transistor leads, 
but may number them in any order 
we like. However, to save another 
diagram, we will use the same number- 
ing already on the figure. 

There are eight components, so_we 
draw an 8-way group-board, as in Fig. 
6, then draw in the symbols for the 
components. It will ease wiring if we 
group together components connected 
to each other, so we begin with the 
components associated with junction 
point 3, where there are four leads 
connected. Note that it is perfectly 
easy to insert another pin for the base 
connection of the transistor, so we do 
so, offsetting the base pin towards the 
emitter to prevent error when we come 
to put the transistor into circuit. The 
top (or bottom) ends of E, A and B 
are labelled with their number, 3, and 
the other ends will be 5, 1 and 7 re- 
spectively, and the transistor 2, 3 and 4. 


Fig. 6.—The amplifier arranged for group-board. 


The other components are drawn in, 
keeping together so far as is possible 
those connected to each other, and 
numbering the ends in the way which 
seems likely to need least wiring. Fol- 
low all this in Fig. 6. 

The complications of wiring reduce 
to one simple rule: join all the corres- 
ponding numbers! I use a red pen for 
this, but I have no doubt it be 
reproduced in black. 

One thing remains to ease our wor! 
take a piece of tracing paper and trace 
the tags and joining wires and then 
reverse the paper. This is how the 
wiring will appear on the back of our 
group-board. 

Checking is as with the Veroboard. 
Take point 1, observe what is connected 
in the circuit diagram and check that 
they are all wired together on the tag- 
board. Checking each component sim- 


ilarly can be done if thought necessary, 
but it is a work of supererogation. 

‘Take a piece of plain Veroboard and 
with the fingers insert the pins as in 
Fig. 6. I leave one space between each 
pair of pins and seven spaces between 
the two rows, giving a width of 0.9”, 
which is about right for } watt resis- 
tors and miniature capacitors, but you 
may, of course, modify the spacing as 
you wish. Having inserted the pins, 
take a pair of small pliers and press 
them in firmly, keeping the heads at 
a uniform height above the board. 

Reverse the board and wire up. Tin- 
ned copper wire 26 s.w.g. is just right 
for this; it is easy to work and suf- 
ficiently’ rigid for there to be no danger 
of the loops 1 and 7 touching each other 
if bent away in the first place. When 
there appears a danger of wires touch- 
ing, slip a piece of sleeving over one 
of them, 


If you are ultra-cautious, restore the 
board to its original position and with 
an ohm-meter check that the pins are 
connected as in Fig. 6. This should 
reveal any dry joints. 

Nothing remains now but to check 
all components (yes!) and solder them 
into position as in Fig. 6. 

‘The method is fool-proof—but I ad- 
mit there are fools and fools! 

I think one should refrain from con- 
necting components across the board 
between separated tags, as is a very 
common practice, but there are times 
when a departure from this rule can 
be advantageous. A good example is the 
phase-shift oscillator, Fig. 7. Here 
connecting the two 0.005 uF. capacitors 
between the ends of the resistors (see 
Fig. 8) is obviously economical of 
space, time and wiring and by allow- 
ing two spaces between tags 5, 6 and 
3, instead of the usual one on the plain 
Veroboard, the fitting-in of the com- 
ponents becomes physically easy. 

If you build this phase-shift oscilla~ 
tor, don't forget you must use a high- 
gain transistor to overcome the atten- 
uation introduced by the three phase- 
shift circuits, 


PRINTED CIRCUIT 


And so we come to what many re- 
gard as the ultimate in lay-out dif- 
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ficulty—the printed circuit. Using our 
methods, this involves no more diffi- 
culty than the other layouts, but does 
require a little thought and care in 
arrangement. 


Turning again to our audio amplifier, 
Fig. 1, we first evolve the tag-board 
layout’ of Fig. 6. This obviously cannot 
be used as it stands for a printed cir- 
cuit as two leads cross, but it is a sim 
ple matter to re-arrange them as in 
Fig. 9, from which is immediately de- 
rived ‘the printed circuit of Fig. 10. 
Place a piece of tracing paper over 
Fig. 10, trace it, reverse the paper, mark 
through on to the copper foil of the 
printed circuit and you are all set for 
etching, drilling, ete. 


we 
Fig. 9.—The 


roup-board wiring of the simple 
‘amplifier modified for printed circuit. 


met oureur 
Fig. 10.—Printed circuit for simple amplifier. 


Similarly the circuit of the phase- 
shift oscillator first becomes the tag- 
board of Fig. 8 and is then easily trans- 
formed into the printed circuit of 
Fig. 11. 

With a complicated circuit you may 
easily find that the avoidance of cross- 
ing wires involves a complicated cir 
cumperambulation all over the board, 
or is altogether impossible. This may 
be sometimes cured by a simple re- 
arrangement of the components; but a 
very simple, and always certain, cure 
is to solder a link of insulated wire 
between the two points to be connected. 


* ? UT 
Fig. 11.—Printed circuit for the phase-shift 
oscillator. 


Using the above methods, especially 
the first two, I find myself much freer 
to experiment when an interesting cir- 
cuit swims into my ken. Unless it is 
complicated, I can have the circuit built 
and working in an hour—often in half 
an hour. I usually confine my construc- 
tion now to the tag-board method, and 
if the finished item is not needed to 
be retained, the components are easily 
unsoldered and ready for use again, all 
leads cut to the right length, tinned 
and ready to be soldered directly into 
the next bit of equipment built. 
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People appear to think that staid 
people like myself should be playing 
bowls instead of taking up Radio. They 
even ask for details of the events that 
Jed up to the decision of selecting such 
an unusual hobby. 


Actually those circumstances occur~ 
red in my far distant youthful days. 
It has just been the fear of doubts 
being cast on my veracity that has kept 
me quiet for so long. 


Being home from College on holidays 
at one time, it was rightly assumed 
that I knew all about electricity, t 
was no surprise to me that I was chosen 
by some vegetable-growing _foreign- 
born citizens to explain the mysteries 
of an electric fence that they had re- 
cently acquired. These things were 
mysteries to all at that time, including 
myself. 

Having mastered Ohms Law and the 
art of throwing switches, little things 
like electric fences would be nothing 
to me. 

In a dignified manner I ushered the 
bashful foreigners into my sanctum. 


In a truly professional manner I soon 
had the cover off. 

I remembered then that our College 
instructor spent a lot of his time warn- 
ing the unruly members of our tribe 
on the danger of going up in smoke if 
we placed our fingers here and also 
there. 

It appeared to be quite a good take- 
off point. The language difficulty gave 
me an opportunity to air my French, 


“You touchee here, you touchee there, 
muchee blue sparksie go upski, muchee 
corpsey plonk go downski.” 


Charlie appeared surprised at my 
knowledge of foreign languages, but 
Joe grasped eagerly at the only word 
that evidently he understood, He tap- 
ped his red shirt all smiles, “Blue Blue”. 

I patiently explained to him that it 
was only in France that blue was red. 
It was evident, at this stage, that the 
language business was going to be 
tough. 

I tried a new tack. I connected up 
the gadget to the battery according to 
the instructions and off it went, tick, 
tick. I pointed to the little spark on 
the points, but they made it clear that 
they desired big sparks. 

I remembered then that our teacher 
lined the whole class up, and then put 
a little tingle through all our fingers 
as we held hands. He used a little 
gadget that looked like this. 

A couple of 6-inch nails made good 
handles when the bare wires were 
attached from the two output terminals. 
Joe held one and I had the other, while 
I held his hand to make the circuit. 
Before I switched it on, I decided that 
it was a pity to leave Charlie right out 
of things. 


= Skyring Creek, Pomona, Qld., 4568. 


After a bit of thought, I decided to 
improve on the College method. I could 
let Charlie observe the spark at the 
same time as Joe felt the tingle. I 
explained to Charlie, who evidently 
understood our language, that, instead 
of holding Joe’s hand, I would, instead, 
make the blue spark’ go on to his ear 
from my fingers. This would be at a 
convenient height where we could 
observe it easily. 

All being set, I approached Joe's ear 
with my finger, while Charlie and I 
pressed close to’see how far the spark 
would jump. Joe, with a happy smile, 
cocked his eyes sideways in the hope 
of seeing the tip of his ear at the crucial 
moment, 

When I closed the switch things hap- 
pened quickly. To our astonishment 
(mine was much different to Charlie's), 
Joe's ear disappeared upward, with Joe 
still attached to it, When'he came 
down again he lay on the floor mut- 
tering. 

Charlie tended him, Mystified, I 
asked Charlie what Joe was doing down 
there? Charlie shook his head: “Too 
muchee blue sparksie”. Joe still mut- 
tered. 

“What is he saying now, Charlie?” 


“Him say him understand corpsey 
now. Him head hit the roof, but him 
feet stay on floor.” 


Patiently I explained to Charlie that 
we ourselves had seen Joe ascend and 
descend all in one piece. I explained 
that if I had been holding Joe's ear 
then he might quite easily have lost it. 

At this stage, Joe started threshing 
around. 

“What is biting Joe now, Charlie?” 
I wanted to know. 


“Him want looking glass" was the 
unexpected reply. 


However his wants were easily sup- 
plied, but his behaviour was peculiar. 
Instead of looking at the bump on his 
head, he was examining himself all 
over. He even got Charlie to hold the 
mirror while he rolled over, He then 
studied his back. 

Curiosity got the better of me. “What 
is he doing that for Charlie?" I asked. 
The reply explained all. 


“Him very worried man. Him afraid 
him turn round before him head get 


We got Joe up and soothed down, 
but he would not stay. He felt all 
right but he thought he would just 
walk home. 


Just after he had left, my fond parent 
arrived with suitable refreshments. She 
observed Joe’s stately walk with some 
astonishment, then’ asked Charlie, 
“What is Joe doing walking like that? 
And why is he holding his head with 
both hands?” 

Charlie’s reply completely mystified 
her. “Him hold him head on for fear 
him head fall off again.” 

These events impressed me greatly. 
It was quite natural that I should take 
up Radio after witnessing the strange 
effects of such electrical gadgets, 


I often wonder though if Joe took 
up Radio too. 
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HIGH VOLTAGE REGULATORS 


Ts majority of high voltage regu- 

lators seem to use either the old 
807 or 6AS7 valves, the first 
being a rather high impedance valve 
and the latter a rather expensive valve. 
There is nothing that could be called 
new in either of the two regulators 
that are described below. The first 
one (Fig. 1) is rather simple and as 
long as you can stay within the dissi- 
pation ratings of the valve currents 
of up to 75 mA., voltages up to 220 
volts d.c, can be obtained, so saving on 
using series parallel banks of VR tubes 
for some applications. 

‘The larger regulator (Fig. 2) can 
supply voltages up to 300 volts at cur- 
rents up to 200 mA., and with the 
possibility of even being able to supply 
currents up to 250 to 280 mA, with 
the substitution of other series losser 
valves. 

‘The 6GV8 is a t.v. vertical section 
valve and has characteristics such that 
at rather low screen voltages of below 
150 volts, it can draw currents up 
around 78 mA. without the grid ap- 
proaching closer than a few volts of 
zero grid bias. The grid bias must at 
all times remain negative in this and 
the larger regulator, otherwise regula- 
tion ceases, 

Consider the operation of the triode 
section first. The unregulated voltage 
is supplied through a } meg. resistor 
to the plate, The grid will be at earth 
potential if the slider is at the earth 
end of the 50K pot. The NE2 neon 
lamp will tend to light and will assume 
a voltage drop somewhere about 60 
volts, so the cathode of the valve will 
be 60 volts positive to the grid and the 
valve will be cut off. The pentode sec- 
tion will then receive positive grid 
voltage via the } meg. resistor, causing 
this valve to conduct heavily, which 
will mean that the cathode ‘will be 
about the same potential as the grid. 
However, this will not be the same 
as the unregulated h.t, as the grid cur- 
rent will cause a voltage drop across 
the 4 meg. resistor. 

It now the slider across the 50K pot. 
is removed from the earth end of the 
travel to mid travel, so that the slider 
is sampling about quarter of the volt- 
age present at the pentode cathode, the 
regulator will now be operating.’ As 
the cathode of the triode is at about 
60 volts positive, the grid will be about 
55 volts positive’ in approximate figures 
and drawing a certain amount of cur- 
rent which will be causing the plate 
voltage to settle at about 200 to 215 
volts, depending on the current being 
drawn from the regulator. This voltage 
is applied directly to the grid of the 
pentode and the cathode will assume 
a voltage from 5 to about 15 volts more 
positive, depending on current drain, 
so giving the pentode a negative bias 
of this amount. The cathode will be 
approximately at 220 volts due to the 
voltage divider arrangement in its 
cathode circuit. If the slider is at the 
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top of the pot. it will be sampling half 
the voltage of the output to the triode 
grid, which will still be at about 55 
volts and so the cathode of the pentode 
will now assume about 110 volts posi- 
tive, as its grid be about the 100 
mark, plus or minus a few volts de- 
pending on the current drain. 

Now assuming the pot. is set such 
that an output voltage of 200 volts is 
obtained at 5 to 10 mA,, the triode grid 
will be about 55 volts and the triode 


save 470K 
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plate pentode grid will be about 185 
volts. Now the load is increased to 
say 60 mA., the output voltage will tend 
to drop, causing the voltage on the grid 
of the triode to drop, so causing it to 
conduct less and the’ plate voltage to 
rise. As the pentode grid is directly 
connected its grid voltage will rise or 
its negative bias will become less, caus- 
ing the valve to conduct more and so 
restore the original output voltage. This 
output voltage can also be maintained 
at a constant voltage with variations 
in the unregulated supply voltage input. 

The main things to remember with 
this simple supply are that the mini~ 
mum difference voltage between the 
unregulated input, and the regulated 
output, should be at least 120 volts and 
that the current is not to exceed 75 
mA. and that the output voltage is not 
to exceed 220 volts, unless the heater 
of the valve is supplied from a separ- 
ate supply, as the cathode-heater maxi- 
mum voltage rating is 220 volts. The 
plate dissipation ra of 9 watts 
should not be exceede: 

The resistor potentiometer in the 
pentode cathode circuit can be altered 
to suit a specific design need. The un- 
regulated supply input will determine 
to a certain extent the output voltage. 
The NE2 neon can be replaced with @ 
zener diode of about } watt rating, 60 
volts, or nearest convenient voltage. 
Using a zener in the cathode will mean 
that the output voltage will drop should 
the current drain be such as to cause 
the pentode to draw grid current. As 
soon as the excess load is removed, the 
supply will resume normal operation 

With the neon lamp, however, this is 
not the same. If the pentode draws 
grid current, the neon will drop out 
of conduction and the voltage drops. 
If the load isn't dropped much below 
overload, the voltage will then go high 
by perhaps 40 to 50 volts. As the neon 


requires perhaps 90 volts to ignite it, 
the plate voltage will not rise enough, 
as the pentode will still be drawing 
grid current because of this “new 90 
volts” reference voltage causing the 
supply to think it has to supply 50% 
more output voltage. With this higher 
output voltage, more current is drawn 
by the supplied unit and more or less 
locks the regulator out of regulation. 
For this reason a zener diode reference 
source is preferred, 


INPUT UNREGULATED 
300 400 vot 


our PUT REGULATED 
10-250 VOLT. 


oma 
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As a point of interest, fm. caused on 
one variety of s.s.b. transmitter is from 
this reason. The transmitter is incor- 
rectly tuned, causing excess screen 
current to be drawn by the screen on 
speech, the regulator goes out of regula 
tion, Sometimes staying out as the 
screen draws high standing current 
when the voltage jumps to 200 volts 
from 150 volts. The v.fo, is on the 
same 150 volt line, so is it any wonder 
that the v.fo. jumps around in fre- 
quency. The regulator doesn’t always 
lock out and the result is a beaut case 
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the sender’s name and address is 
shown on the back of each photo- 
graph submitted, 
Please address all articles to the 
EDITOR “AR,” 
P.O, BOX 36, 
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of fm. How to cure this? Tune the 
transmitter properly. 

Now we turn to the larger of the 
two supplies (Fig. 2), This is designed 
around tv. line output valves such as 
the 6CM5 in this instance, although I 
feel a 6DQ6 could be better due to 
higher plate dissipation. The reason 
for the choice of these particular valves 
in preference to the old and trusty 
807 is simple. The screen of the series 
losser is virtually connected to the 
plate, the 807 requires about 300 volts 
for it to draw reasonable current, but 
the likes of the 6CMS5 require only 100 
volts or a little more between plate/ 
screen and cathode to draw identical 
currents, This simply means that with 
an 807 as the series losser, an unregu- 
lated input of about 600 volts will be 
needed for a 300 volt output, whereas 
with the 6CM5 a 400 volt unregulated 
supply could be sufficient. This is con- 
siderably more economical on power 
and cost of the necessary transformer 
ron. 


FIG.2___200 Ma. REGULATED SUPPLY. 


There are a few noticeable differ- 
ences between this larger supply and 
the smaller one. It will be noticed 
that the screen and grid of both series 
losser 6CM5 valves have stoppers in 
their leads. This, strange as it may 
seem, is absolutely essential in many 
cases, particularly when two valves are 
paralleled. Even though this is a sup- 
posedly dic. circuit, these valves take 
off very effectively’ at all sorts of odd 
frequencies, up to at least the 14 Mc. 
band, andthe regulation just doesn’t 
work. The 33 ohm resistors in the 
cathodes of the two series lossers is 
for current equalisation, so that both 
valves take approximately the same 
current. Without these resistors, one 
slightly seedy 6CM5 would let its fel- 
low take most of the current and go 
red in the face, 

The 0.022 uF. capacitor from regu- 
Jated output to’ regulator control grid 
(6AU6) is designed to inject some hum 
from the regulated output into the 
regulator circuit to improve output 
voltage filtering. Another way of 
achieving the same thing is to break 
the 100K ohm resistor between the 
6CMS plates and the 6AU6 plate into 
two 47K ohm resistors with an 8 uF, 
capacitor connected to the junction of 
the two resistors and the other end to 
earth. 

‘The only other point to note is that 
for 6CM5 valves, or whatever valves 
of this type used, a separate filament 
supply will be necessary that is not tied 
to ground, as the heater-cathode rating 
of these valves is only of the order 
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of 100 volts, so be warned! There is 
no worry in’ regard to the 6AU6 cath- 
ode-heater rating as the voltage is only 
about 60 volts across these two, which 
is well below the allowable maximum. 

Layout of parts for the supply is not 
critical, except to make sure the losser 
valves have adequate ventilation. 

Considering that the 6CM5 ‘valves 
are only rated at 13 watts each, the 
estimated current drains must be cal- 
culated so that the valves are not 
ruined. With 400 volts input and 300 
volts output, we have a drop of 100 
volts. This ‘means that W (watts) = 
I (current) x E (voltage); in this case 
W is 26, E 100, therefore I is 26 = 100 
= 260 mA. maximum current. “With 
an output voltage of 200, however, I 
= 26 + 200 = 130 mA. maximum 
current. In between voltages will mean 
different output currents. 

Using 6DQ8A valves which have a 
5 watt higher dissipation, will mean 
at the lower voltages more current can 
be drawn. In the case of 200 volt out- 


200-300 
© REGULATED 
16mig 200ma 


put, the current maximum is 180 mA., 
although I feel these particular valves 
are rather conservatively rated and you 
may, with experimentation, just to see 
how’ they take it, try them at 200 mA. 
on 200 volts. I've seen some of these 
6DQ6A valves take a thrashing in s.s.b. 
linears, and have run personally 80 
watts c.w. to one without an ounce of 
trouble. This was with the unit run- 
ning into dummy load for minutes on 
end with the key down and not a sign 
of red gills. The 6CM5 and 6DQ6 have 
identical pin connections, so can be 
interchanged with little trouble. 


This article on voltage regulators will 
perhaps help some to get away from 
the feeling that banks of VR tubes are 
necessary to handle large voltages and 
currents. Both supplies work quite 
well although I feel currents in excess 
of 200 mA. may cause poor regulation 
at high output voltages with the large 
supply and no higher than 75 mA. in 
the case of the smaller, although 60 
mA. may be a safer figure for best 
regulation. 

A. variant of the smaller supply is 
used quite a bit in some Yaesu Musen 
equipment. The larger supply is an 
adaption of a supply published in 
Radiotron Designers Handbook. 


One very desirable feature of these 
types of supplies is that you are not 
tied to a definite regulated output volt- 
age as by just varying the position 
of the slider on the voltage control 
potentiometer, a reasonable range of 
output voltage can be obtained, 
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members in. each section, © Position in 
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The W8NWU Teeter Totter Tuners’ 


HE original article on T networks 
mainly emphasised their low-loss 
possibilities and their application 

in matching relatively short antennas 

on the low frequency bands. 

W8NWU found a much wider appli- 
cation possible for this handy network, 
including usage at vhf. frequencies 
where the components for other _net- 
works may become trickier to adjust. 
He also found various inexpensive 
sources for the components that could 
be used in a variety of the lower fre- 
quency versions of a T network, 


THE BASIC TEETER TOTTER 

Fig. 1 shows the basic T network 
which was named the Teeter Totter. 
If both the input and output imped- 
ances are the same, the value of both 
capacitors will be the same at reson- 
ance. When the output impedance is 
greater than the input impedance, the 


G 
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(50-708 Line) 


Fig. 1.—Baslc Teeter Totter version of a T network. 


value of the capacitor in the output leg 
will decrease to match the higher im- 
pedance at the output while the value 
of the capacitor in the input leg must 
increase in order to keep the combina- 
tion of the two capacitors and the coil 
in resonance. When the output imped- 
ance is lower than the input imped- 
ance, the opposite setting of relative 
capacitor values is necessary. This 
seesaw action of the capacitor values 
resulted in the Teeter Totter name. 

‘The circuit was tried on 80 through 
2 metres. The range of impedances 
that can be matched depends upon the 
tuning range of the components used, 
but it will cover at least 4 to 1. That 
is, with a 50 ohm input reactive imped- 
ances from at least 12 to 200 ohms 
can be accommodated. 

A typical circuit for use on 80 metres 
was constructed using a 20 uH. coil and 
two 140 pF. variable capacitors. The 


Input Output 


Insulated 
Mountings ——} 


insulates 
Coupling 


1, for 

. "Both capacitors units from 

a BC375 tuning unit. The Inductor can bea 20 UH 

unit” air wound from 1/8 Inch copper tubing or 

‘wound, on. the ceramic form” in the BC375. tuning 

Unit, double spacing all but four turns at one end 
‘of the. ribbed form. 


“Reprinted from “CQ,” February, 1969. 
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| © The author's article on T Net- 
j Works in the “CQ” issue of May, 
1 1968, resulted in correspondence 
| with’ various Amateurs who de- 
j veloped T Network designs. One 
| of the most interesting variations 
on the theme of T Networks was 
W8NWU's series of tuners. 
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unit was constructed in a small alumin- 
ium enclosure using the components 
that_were available from a surplus 
C375 tuning unit. Although no power 
tests were tried, it would seem that the 
spacing of these capacitors and the 
heavy coil would allow operation with 
even a kw. rig. Fig. 2 shows the 
construction used. 


CIRCUIT VARIATIONS 
In order to eliminate the need for 
having to insulate the two variable cap- 
acitors from ground, the circuit of Fig. 
3 was developed. ‘Basically it works 
the same as the circuit of Fig. 1 except 
that it is a half-wave instead of a 
quarter-wave circuit. The proportion- 
ate amount of inductance in each leg 
varies according to the impedance ratio 
being matched while the impedance 
at the point where the variable capaci- 
tor is connected remains infinite. The 
range of impedances which can be 
matched is again at least 4:1. 


not vest 


Fig. 2—A varlation of the basic network which 
Slfows “use of a capacitor with a grounded rotor. 


A simple procedure is possible to 
initially determine the coil and capaci- 
tor values. Both ends of the coil instead 
of being connected to any external 
circuit are grounded, each through a 
50 ohm resistor (for'use in a 50 ohm 
co-axial line at the input). The cap- 
acitor is placed at the centre of the 
coil. Then a grid dip oscillator is loosely 
coupled to the coil and tuned to the 
band of interest. The coil is sym- 
metrically dimensioned and the cap- 
acitor value adjusted for resonance. 
The resistor representing the output 
load can be replaced by different values 
and the resistive range which the cir- 
cuit can match determined as the com- 
ponents are resonated again for each 
different load value. 

Fig. 4 shows the construction of such 
a tuner for use on 80 metres. The 
contact on the roller inductor must be 
modified to permit a separate lead to 
the variable capacitor. By removing the 
two tv. doorknob capacitors, which are 
in series, from their parallel connection 
to the ‘variable capacitor, the same 
component values will work on 40 mx. 

Low power versions of the circuit, 
particularly for use on 10 metres, have 


‘You may use a low power exeiter and s.w-r. 
meter to the network's input. 


been constructed using XR-50 coil forms 
and 25-50 pF. receiver type variable 
capacitors. Such a circuit constructed 
in a minibox would be particularly 
useful, for example, at the base of a 
fixed station or mobile vertical antenna 
which didn’t present an exact match 
to the type of co-axial line that was 
available. When the impedance trans- 
formation was not too great, as it would 
be when going from a 30-36 ohm whip 
bese impedance to a 52 or 70 ohm co- 
axial line, no re-tuning of the circuit 
is necessary over any major segment 
of a band.’ Instead of a variable cap- 
acitor being used, the slugs in the coil 
form could also be used for tuning and 
a fixed 47 pF. mica capacitor used, 


Tes $00mmt 20%: 
TV Doorknab Copociirs 


-acs7s 
Ral Cait 


Fig. 4.—Construction of network of Fig. 3 for 0 
or’ 40 "metres utilising mainly BC375 components. 


MULTIBAND VERSIONS 

Multiband versions of either form of 
the network can be constructed as 
shown in Figs. 5(A) and 5(B). Which 
circuit is best is a moot question and 
the choice must be left to the individual 
builder. Each circuit has various con- 
structional advantages and disadvan- 
tages. The circuit of Fig. 5(A) requires 
two insulated capacitor mountings but 
the dissipative losses in the capacitors 
may be less than in the inductors of 
Fig. 5(B). The arm of the inductor 
bandswitch can be grounded thus low- 
ering its insulation requirements. The 
single capacitor of Fig. 5(B) is certainly 
easier to mount on a chassis. However, 
the insulation requirements of the in- 
ductor bandswitch, if it is mounted 
on a metal panel, ‘may be rather high 
when a high impedance is being match- 
ed at the output. 


hods for constructing bandswitched 
values are shown which should 
Coil taps 

must be found by experimentation for each band. 
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AUSTRALIS OSCAR 5 PROGRESS REPORT 


‘The launching into orbit of the Aus- 
tralis Oscar 5 satellite has been delayed 
by problems with the launch vehicle 
with which it is hoped the satellite 
will hitch a ride into space. However, 
it seems likely that the launch will 
occur before the end of the year. Latest 
launch information may be obtained 
by listening to the weekly W.LA. 
Divisional broadcasts. 


AMSAT have now completed the pre- 
launch tests on the satellite, which 
have been under way since May. The 
satellite has passed the rigorous vibra- 
tion and thermal vacuum tests very 
successfully and it is now considered 
ready for launch, 


A problem which arose in the com- 
mand receiver (“A.R.” November 1969, 
page 19) has now been at least par- 
tially corrected and it seems likely that 
the 29.450 Mc. transmitter will be 
switched on at about 0700 GMT each 
Friday and off at around 0700 GMT 
each Monday. This, of course, will 
conserve the satellite’s chemical bat- 
teries and will enable both transmit- 
ters to operate for a longer period. 


Final, alignment of the satellite's 
transmitters resulted in the following 
power outputs: 

29.450 Mc, transmitter 180 mW. 
144.050 Me. transmitter 120 mW. 


These power outputs will gradually 
decrease as the battery runs down. It 
is expected that the 2 metre transmitter 
will operate for about six weeks and 
the 10 metre transmitter for more than 
eight weeks (at week-ends only). 


Amateurs and S.w.'s intending to 
track the satellite should read the fol- 
lowing articles which have appeared 
in “AR”: 

Australis Oscar “A”—Users’ Guide, 
February 1968, page 3. 

Australis Oscar “A”—Users’ Guide, 
Part Two, March 1968, page 10. 

Australis Oscar 5 Satellite Ready 
for Launch, Oct. 1969, page 7. 


The telemetry calibration graphs 
which appeared in the October 1969 
issue of “A.R.” are the ones which 
should be used by those tracking the 
satellite. Additional copies of the 
calibration graphs, telemetry reporting 
forms and information on when to 
listen for the satellite may be obtained 
from the Oscar State Co-ordinators, 
whose names appeared on page 7 of 
October 1969 “AR.” 


“Chairman, Project Australis, 5/29 Tooronga 
Road, East Malvern, Vic., sis. 
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OBSERVATIONS FROM AUSTRALIS OSCAR 5° 


JAN A. KING, K8VTR 


While tracking a satellite is an 
important and interesting Amateur 
activity, it is far from being the main 
objective of Australis Oscar 5. This is 
a telemetry satellite and reports infor- 
mation about itself as well as its en- 
vironment; the former is useful to 
designers of future satellites and the 
latter gives data for ionospheric prop- 
sgation and space research. Project 
Australis-Oscar and AMSAT need this 
information from every Amateur listen- 
ing to the satellite. Some suggestions 
for observations are given below: 

1. Acquiring the satellite —Gener- 
ally, listen for the 2 metre beacon 
before trying the 10 metre beacon, 
which may be on intermittently or only 
during week-ends. Observe telemetry 
channel 1 to see if the 10 metre beacon 
is on; a current of 50 to 60 mA. (dur- 
ing the first month of operation) indi- 
cates the beacon is on, while 25 to 30 
mA. shows it is off, 

2, Temperature record.—Keep an 
accurate record of the temperature 
(channels 5 and 7) during each part 
of a pass. Overhead passes will occur 
at your location around 1500 local time 
every day. Data for these and other 
passes is of interest for the thermal 
designer of future satellites. Of great 
interest is the temperature during the 
North-South pass at 0300 local time 
daily, when the satellite will be going 
through a dark (colder) period. An- i 
other, useful” mearurement. ie sthe? dit Satellite on separation plate. Note separation spring. 
ference in temperature between the 
skin and inside of the space craft. 

3, Horizon sensor.—This _experi- 
ment is a first for Amateur Radio. 
Three horizon sensors are mounted on 
the satellite with the following align- 
ment: 

X axis sensor—parallel with the 2 
metre antennas. 

¥ axis sensor—perpendicular to all 
antennas. 

Z axis sensor—parallel with the 10 
metre antennas. 

When a sensor is not viewing the 
earth, the telemetry channel emits a 
tcne between 510 and 640 cycles; when 
it views a portion of the earth, the tone 
will be higher, probably around 1000 
to 1200 cycles: Measure these values 
for each axis and add them to your 
telemetry report. 

A word of caution. If the satellit 
spin rate is high about a given axis, 
one or two sensors may have an on 
time shorter than the duration of the 
sampling period. In this case, be care- 
ful not to confuse the on-off transition 
with a telemetry channel change. 
Probably the spin’ rate around the Z 
exis will be slow (about 4 r.p.m.), but 
confusion may sometimes arise even at 
this slow rate. 

Occasionally a short transition may 
occur on one of the sensors as it sweeps 
across the sun or the moon. Note the 

(Continued on Page 24) 


Vibration test configuration 
ber 1960. Photographs by courtesy of National Aeronautics and Space Administration 


‘Reprinted from “AMSAT Newsletter,” Octo- 
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More on the Single-Loop, 
Triband Cubical Quad 
Beam Element 


Experiments have shown that the 
energy transfer from the feedline to 
the radiator quad element can be 
greatly improved—especially on 10 mx 
—it a simple ferrite transformer is 
installed between the lower pair of 
tuned circuits. The ferrite is a 2” long 
4” diameter rod, like those used for 
balun transformers. Three turns each 
bifllar and tightly wound insulated 
wire of sufficient gauge for the power 
used are wound on to the rod 


Short loop 10-12'per side. 
Long loop 15-16" per side. 


DJ2UT used with excellent results 
the following version: The coils are 
replaced by wire loops and the cap- 
acitors are formed by pieces of open 
ended co-axial cable. The radiator 
loop has 15 feet and the reflector 16 
eet per side, this larger loop gives of 
course more gain and less “L” is needed 
for the tuning coils or loops. With the 
larger loop it was necessary to have a 
similar set of tuned circuits at the bot- 
tom and at the top of each quad loop, 
to prevent the radiation lobe on 16 
metres from showing to one side. 


The same tuning units were also 
used by him with a small loop, by ex- 
tending it with four pieces of co-ax. 
(the far end short-circuited) instead of 
loading coils near the tuning units. 


JAIBHG described in the JA Ama- 
teur magazine the translation of my 
“AR.” paper and his successful experi- 
ments with several forms of the single 
loop quad. Dimensions and s.w.. 
graphs were published. Sorry, I can't 


read the JA text. 
—H, F. Ruckert, VK2A0U. 
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PROVISIONAL SUNSPOT NUMBERS 
AUGUST 1969 SEPTEMBER 1069 


Deper ‘on observations at Zurich Observa- Dependent on observations at Zurich Observa- 
Toy and its stations in" "Locarno "and Arosa, tory’ and its" stations. in"Lecarno and. Arosa, 


PROVISIONAL SUNSPOT NUMBERS 


Day & ~ R Day R Day R 
- 1 a1 16 107 
2 182 Ww 8 2 8 a uo 
ri 161 8 2 3 a 1B no 
é a 2 4 aT 19 9 
5 158 3B 3 & 3 
s 1M 8 he aa 21 6 
nea 6 5 8 Ss 
He 9s a 8 63 23 85 
2 105, cS H 2 3 

% 3B 10 8 25 uz 
3 0 1 26 us 
2 38 2 a 27 123 
HH 107 13 28 10 
1a “4 % 
=” 15 105 30 a 
Mean equals 81.0. 
107.8. Smoothed Mean for March 1969: 105.3. 
Monthly Predictions of the Smoothed Monthly 
Sunspot Numbers 
January 90 December 87 February 4 
February 89 January 85 March 82 


—Swiss Federal Observatory, Zurich. Swiss Federal Observatory, Zurich, 
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FOR A BETTER DEAL 


When purchasing SWAN EQUIPMENT be sure to purchase from the 
SWAN FACTORY Authorised Distributor for Australia— 


W.F.S. ELECTRONIC SUPPLY CO. 
12 Bowden Street, North Parramatta, N.S.W., 2151, 
Phone 630-1621, or Swan Electronic Service Co., 

14 Glebe Street, Edgecliff, N.S.W., 2027, 


and be assured of an honest deal backed up by the integrity of the 
huge SWAN ORGANISATION, and full factory warranty, service 
and spare parts. 


Ask for details of our hire purchase facilities. 


We accept trade-ins on all equipment. Good used equipment available. 
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Transistors on Computer Boards—Some Further Thoughts 


'N Part 1 of this series (“A.R.” Aug. 
I 1969) were described the approx- 
imate electrical characteristics of 
the transistors which have been found 
on computer circuit boards. It is pos- 
sible that other types will be dis- 
covered, but those were the only ones 
we saw, out of many thousands exam- 
ined. In the following discussion, 1 
shall investigtae related topics ’ in 
somewhat more detail. 


ILLEGIBLE NUMBERS 

From time to time the number de- 
signation has been rubbed off the top 
of a transistor. There are several ways 
to meet this problem. 


(1) Compare the board with others. 
If an identical configuration of parts is 
found, numbers may be read from the 
other board. 


(2) Do a few simple tests: PNP/ 
NPN, BVnno v. BVeno, BVenx. That will 
tell you the polarity, ‘whether the tran- 
sistor is alloy junction (e.g. 033, 083) 
or alloy diffused (e.g. 015, 065), and 
whether it is likely low power’ (e.g. 
033) or medium power (e.g. 030). 


(3) At the worst, if you don’t know 
the number, it won’t matter in most 
instances, as long as you know the 
polarity. Most transistors are 033, 083, 
or similar, and you are not likely to 
be wrong’ if you make that assump- 
tion, If application is other than that 
of “general purpose” type, tests could 
be useful, depending on specific char- 
acteristics required, For properties 
such as low noise or high voltage or 
high gain, individual testing is neces- 
sary in any event. 


BREAKDOWN VOLTAGES 


There is no need to panic when you 
see apparently obscure designations 
like “BVeuo” and related parameters; 
this is the shorthand of transistor volt- 
tage designations, and as we discussed 
in Part 1, they can be very useful to 
untangle the voltage rating behaviour 
of a transistor under various conditions. 
The main points to be made are these: 
If resistance in the base circuit is rela- 
tively high (e.g. over a few kilohms 
for ordinary types), the collector break- 
down voltage drops sharply, finally 
ending at BVero with infinite base cir- 
cuit resistance. Unfortunately, there is 
so much variation in BVcrx between 
individual transistors, there is no way 
to forecast this behaviour except by 
testing each unit, if voltage rating 
matters. 

Another point is that voltage rating 
may matter more often than you be- 
lieve. Tf there is an inductive load, 
collector voltage can rise to alarming 
levels, particularly if the collector cur- 
rent is pulsed, e.g. in Class C, or even 
in Class A if the transistor is over- 
driven on a peak. A peak, that is all 
it needs if you are too close to BVcx. 
Take note. 


@ Waterworks Road, Dynnyrne, Tas. 7005. 
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R. L. GUNTHER,” VK7RG 


The other point where voltage mat- 
ters is the problem of overdriving 
amplifiers in Class C; I have discussed 
this at length in the series on tran- 
sistor transmitter design in late 1967 
issues of “EE.B.”, and in “Amateur 
Radio” (Sept. 1967, p. 14), and there 
is no need to go into it further here. 
But bear in mind that you cannot, 
without impunity, crank up the drive 
on a transistor as you would a valve, 
particularly if the base is already back- 
biased (even by a base-leak). If you 
don’t believe this, try it on an 015 or 
065 with various’ values of drive and 
bias; this can be illuminating, and it 
can ‘also give you a feel of the limits 
to which you ‘can push these transis- 
tors. It is practical in this instance 
because of the unusually low cost of 
these items. 

These germanium transistors can 
resist transients somewhat better than 
silicon, because of their relatively slop- 
py reverse characteristics, but there is 
more Jatitude among the TO-6 case 
types than in the TO-18 (small) case 
ones. Owing to their low leakage and 
high impedance characteristics, the 
TO-18 types are often as sensitive to 
overvoltages as silicon; I have punc- 
tured them with as little as 3 nA. of 
reverse current, collector to base, They 
are best tested by constant-current 
methods, as described in “EE.B.” for 
May 1967. 

Perhaps you may be interested to 
know why the BVrno characteristics of 
the alloy junction (e.g. 033) types differ 
so much’ from all the others. It is 
caused by the symmetrical arrange- 
ment of the collector and emitter dots 
on the base chip; this causes about the 
same breakdown level on either side: 


E c 


The other types all have better fre- 
quency response and a much lower 
base-emitter than collector-base break- 
down, This will also be evident from 
the construction of the diffused alloy 
types: 

—EB 


a 


This geometry reduces transit times, 
depletion layers, etc., and improves fre- 
quency response greatly. The mesa 
types are similar, but with part of the 
collector chip etched away. Planar add 
further degrees of sophistication; I 
must write an article about this ‘one 
day for “AR.” or “EEB.” 

There is a peculiar property tran- 
sistors show when there is a very high 
resistance in the base circuit. As col- 
lector-emitter voltage increases, the 
collector current will increase sharply 
at BVem, as one would expect, but it 


rises faster than it ought. If the power 
supply is current limited (as with a 
large resistor), the collector voltage 
will be seen to increase and whereas 
collector current increases, the collec- 
tor voltage will decrease. 'If you con- 
tinue to increase Icx, second-breakdown 
will occur, and the junction will van- 
ish, But between these two points, 
the collector shows a negative resist- 
ance characteristic, It seems reason- 
able to assume that this occurs because, 
with no external current possible to 
the base, leakage from the collector 
forward ‘biases the base, increasing 
collector current, thereby lowering col- 
lector voltage. This property has been 
put to practical use with computer 
transistors for an oscillator in a signal 
injector circuit,’ and many applications 
suggest themselves, A similar effect 
(though for different reasons) can be 
observed just beyond the zener point 
of some diodes, ‘allowing them to be 
used as oscillators! This may be veri~ 
fied quite simply while testing reverse 
characteristics of a batch of diodes, 
if you place a small transistor radio 
near the testing power supply. As you 
pass the zener voltage, some diodes 
will cause a noticeable series of 
squawks or buzzes at rf, presumably 
from a kind of tunnel-diode action in 
combination with distributed induct 
ance and capacitance of the power sup- 
ply. circuit, 

‘On a more serious level, the whole 
phenomenon of second breakdown is 
well covered in the “R.C.A. Silicon 
Power Circuits Manual,” beginning on 
p. 84, 


EFFECT OF HEAT ON FREQUENCY 
RESPONSE AND BETA 

Although some of us who were 
involved with testing these transistors 
are not wholly in agreement, it is pos- 
sible that the spread of fr actually 
found has been made large by adverse 
effect of heating while desoldering—or 
through circuit abuse. This would have 
the effect of lowering the apparent 
minimum. Rather, I should say the 
actual minimum, since once the fre- 
quency response has been degraded, the 
change is permanent. 

In any event, we have definite evi- 
dence that excessive heat can introduce 
instabilities, and lower punch-through 
voltage and impedance. If, then, you 
want to preserve optimum operating 
characteristics of the transistors, the 
minimum possible desoldering ’ heat 
should be employed. Preferably, high 
frequency transistors should be remov- 
ed from boards by sawing them. out, 
leaving some of the printed circuit 
wiring attached for easy connection, If 
sufficient board is included with the 
transistor, it can also provide a simple 
means of supporting or mounting it. 

Beware, therefore, of claims’ that 
“circuit board transistors can stand a 
lot of heat”. They can, but may suffer 
in some respects even though they still 
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amplify. Indeed, a strange result is 
that they may amplify even better! (at 
low frequencies), I performed a num- 
ber of tests in which transistors were 
forced to dissipate about 5 watts for 
several seconds, The result was that 
the alloy diffused types increased their 
d.c. amplification factor (6) from 10% 
to 50%, but the alloy junction types 
were apparently unaffected. An ii 
crease of §, so obtained, was perman- 
ent, but slightly too ‘much heating 
could degrade it suddenly. Presumably 
the heating decreased the frequency 
response while increasing the d.c. am~ 
plification factor. Amazing! 


ACTUAL HIGH FREQUENCY 
PERFORMANCE 

The figures given in the Tables of 
Part 1 of this series were mostly ob- 
tained (by an engineer friend) from 
actual measurements of fs, by measur- 
ing the slope of hve with f above fo. 
It seemed to me, however, that a prac- 
tical way to evaluate the high fre- 
quency performance of a_ transistor 
would be to use it in an actual circuit. 
The simplest way to do this is to make 
the transistor part of a feedback oscil- 
lator, The maximum frequency of 
oscillation may be taken as a guide 
to the upper limit of performance of 
a given transistor. It may amplify up 
to that frequency, but it certainly won't 
amplify much beyond it under ordin- 
ary experimenters’ conditions, because 
the transistor oscillates in ‘the first 
instance only because it still amplifies. 
‘You can assume that an ordinary Hart- 
ley or Colpitts configuration will give 
the maximum practical amplification/ 
oscillation frequency for a given tran- 
sistor connected in common-emitter 
configuration, The maximum practical 
frequency for a transistor in common- 
base is suggested by the maximum 
oscillation frequency of a common-base 
oscillator,’ assuming good geometry for 
both, I fake the liberty of reproducing 
here’ (Fig. 1) a circuit which has been 
used? for this purpose. When Cl is 
large (e.g. 100 pF.), the oscillator be~ 
haves like a tapped-coil type. When C1 
is minimum, the oscillator is essentially 
parasitic, or common-base type with 
feedback only via the internal capaci- 
ties of the transistor, Further details 
of theory and use may be read in the 
“Break-In” article, which, incidentally, 
will be re-printed’ in “EE.B.” 


(PNP)Transistor under 
test 


Fig. 1.—Transistor frequency testing oscillator. 
UE should! be, high, for best response 


2-"The Common-Base Oscillator, and its Ap- 
plications.” by C.P. Smith,” VK2CD. ‘and 
B.-L. Gunther, VKIRG, “Break-In”, March 
1968,"p. “45. 
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I have called the maximum oscilla- 
tion frequency so obtained, “fuse”. It 
is not necessarily equivalent ‘to fuax; the 
latter is the maximum theoretical 'fre- 
quency at which a transistor will am- 
plify, ie. when power gain is unity. 
Because of the usual circuit ineffic- 
iencies, P.G. was much likely higher 
than that for maximum frequency of 
oscillation here. I did, however, find 
an apparent relationship between fix 


and fx, as shown in this chart: 
Type fr° fore F 
Me. Me, % 
Mesa 100-300 25-100 25-40 
Alloy diffused 40-100 25-45 25-50 
Alloy junction =4-20 5-20 80-150 
(At 5V./2mA.) 


Here, F = fme/fr. If F were constant, 
this ‘relation might allow you to find 
foe or fr if one were known. fr will 
be constant for a given type of tran- 
sistor, within the production limits. 
But fim depends not only on fz, but 
also on base resistance and collector 
capacitance. Since each of these can 
vary widely from one transistor to an- 
other, our engineer friend maintains 
that there is no great value in finding 
values for F. In addition, he points out 
that fox will also depend 'on the match- 
ing of the oscillator to the input and 
output impedance of each transistor. 


Effect of collector voltage 
and current on fT, 


Although this is true, I maintain 
that there is a consistent’ pattern of F 
for a given transistor type, as shown 
in the above chart, and that fox is a 
useful parameter because of its obvious 
practical value. 

From the chart it may be seen that 
F is about the same for the first two 
types, but that fie is about the same 
as fr for the low-frequency ones. This 
has practical value, because it shows 
that appreciable performance can be 
obtained even from the “low frequency” 
types (compare with OC7I!), and that 
the oscillator performance of the high- 
frequency transistors is not as impres- 
sive as the range of fr appears to 
indicate. Indeed, the TO-18s appear to 
be only slightly ‘better than the TO-5s 
at Ie = 2 mA, even though the fr of 
the latter is considerably higher. It 
is quite possible that this was caused 
by inadequacy of design of my test 
cscillator, but again this is the actual, 
not the ideal situation, therefore useful 
for you. 

On the other hand, it is essential to 
realise that frequency response of a 
transistor depends on collector voltage 
and collector current. This may be 
geen readily by observing the gain- 
bandwidth product curves of various 
transistors. Owing to the varicap pro- 


perties of the junctions, fr increases 
with voltage, and increases to a maxi- 
mum with current. The latter behav- 
iour is well illustrated by the curves 
of Fig. 2 of the preceding article; fr 
of a given type 153 went up from 270 
Mc. at 1 mA. to 500 Me. at 5 mA., and 
likely even higher at 10 mA; for that 
same transistor fixe was 240’Mc., just 
about the limit of my absorption wave- 
meter (used to measure the frequency 
of the test oscillator). 


Since the average power dissipation 
limits of the TO-18 mesa types must 
not be exceeded, it is evident that their 
best response will be obtained under 
pulsed operating conditions (10-30 
mA.), not surprisingly the condition 
found in computers. It would also 
apply to Class C, but most of the 20-18 
types have too low a voltage rating for 
effective use in transmitter stages. They 
will work well indeed in receiver and 
instrument applications, and best with 
moderately high currents, as long as 
they do not become too hot. But they 
are best in their use as switches. 


Conversely, because of the relatively 
constant fr (with Iv) of the TO-5 alloy 
diffused types (015, etc.), they are not 
suitable for high speed switching in 
computers, because they saturate at low 
currents (e.g. 20 mA.), although they 
make good high frequency amplifers. 
The alloy junction types (e.g. 033) do 
not saturate until currents of 100 mA. 
or so are reached, but their transient- 
response time is not good enough for 
use in switching circuits; they make 
lovely amplifiers, though. Unfortun- 
ately, data books’ do not always stress 
this ‘difference between switching and 
amplifier behaviour, and even profes- 
sional engineers can make the wrong 
choice (or so I am told by a profes- 
sional engineer). 


Saturation characteristics 


2-18 types 
100 A 
133, etc. 


O1S,ete. 


Ib 

In summary, foe will often be a 
better guide to actual performance of 
transistors in a real circuit, than will 
fr, though one must remember that it 
does depend on Ve and Ie, and that 
amplifiers may oscillate better than 
they will amplify at some high fre- 
quency—a fact which is well known 
to all students of Murphy’s Law.’ The 
performance of the amplifier will also 
be highly dependent on geometry, neu- 
tralisation, and unilateralisation. This 
matter has been discussed in 1967 issues 
of “E.E.B.” and will be the subject of 
a forthcoming article in “A.R.” Under 
optimum conditions, a rule of thumb 
would say that the maximum useful 
cemmon-emitter frequency (e.g. P.G. 
= 10 db.) will be found at quarter to 
half fr, depending. But this is only 
useful if you know fr. 


S—If something can go wrong, it will! 
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SPREAD OF CHARACTERISTICS 

Our engineer friend suggests that one 
reason for the wide variation found 
within a given type may be that some 
of the transistors developed faults dur- 
ing use, which made them unsuitable 
for computer use. After all, that is 
likely one of the reasons why the boards 
have been declared surplus in the first 
instance. It is possible that “typical” 
values lie above the pessimistic min- 
ima we have shown, and the results of 
our averages imply this. But again, 
the fact remains that these minima 
are the real values encountered by the 
experimenter stripping the boards. A 
transistor which may be degraded" for 
computer use may be perfectly satis- 
factory for an experimenter, for many 
applications—as long as he is not build- 
ing @ computer! 


In any event, the wide spread of 
characteristics within a given type 
makes nonsense of any attempt to 
specify commercial equivalent types. 
There is a superficial resemblance be- 
tween the alloy junction types and the 
2N1302-9 series; and alloy diffused 
types and 2N1300-1, 2N1654 or 2N1683; 
and the mesa types to 2N705, 2N711, 
2N971 or 2N1204. The situation, how- 
ever, of the connection of collector or 
base’ to case, and the fact that it is 
difficult to find adequate agreement 
with an average of important para- 
meters, leads us to believe that these 
are special computer transistors manu- 
factured specially for the purpose, 


Since there is often more variation 
of characteristics with a given type 
number than between type numbers, 
and since these transistors appear to 
be special types, there seems little point 
in trying to find a specific type num- 
ber that they can replace, ‘The only 
sane procedure is to ascertain the prin- 
cipal characteristics of a transistor in 
a given circuit, and then choose com- 
puter board transistors which match it 
most closely. Those characteristics may 
be found from the various data man- 
uals, or simply by circuit inspection; 
in an ordinary low power audio ampli- 
fier, virtually any of the transistors 
will work, having the correct polarity. 
In a circuit amplifying 1 Mc., the alloy 
junction types will suffice; for 10 Mc., 
the alloy diffused types; ‘for 100 Mc. 
at low voltage, the small mesa types; 
above that use commercial transistors. 


Even the difference between silicon 
and germanium is not always large. 
It may alter the bias requirements a 
bit, but this is easily done. In base- 
stabilised circuits, the germanium would 
need about one-quarter volt less base 
voltage than silicon, If the bias was 
not altered, the effect would be to in- 
crease the collector current of the ger- 
manium unit somewhat. 


It is not really necessary to dwell on 
this matter of replacement, but I men- 
tion it only because I am constantly 
approached by desperate young men 
who must know “what shall I use to 
replace the transistor in this circuit; 
I can’t buy it locally?” They look start- 
led when’ I say that “it probably does 
not matter”. In view of the fact that 


4-C.f. “E.EB," May and June 1967, Sept. 1968. 
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in any handful of transistors you pick 
up, most of them will work in most 
circuits, it is truly depressing that 
manufacturers continue to issue their 
plethora of type numbers, each differ- 
ing infinitesimally from the last. 


TESTING TRANSISTORS 

Throughout these pages we have in- 
sisted that the data charts can only be 
approximate guides to characteristics 
and that optimum use of a given tran- 
sistor can only be obtained if you test 
it. If you test it, you will be able more 
effectively to design it into a circuit, 
by the simple rules of the excellent 
design articles which have appeared in 
“AR.” and elsewhere. 


The extent of your tests will depend 
on your applications. For a simple LT 
AF oscillator you can probably take it 
as-is, without testing (though trouble- 
shooting is facilitated if you know at 
least that you are starting with a good 
transistor). For critical h.t. work, a 
frequency test is desirable; use ‘the 
oscillator of Fig. 1, and measure its 
maximum frequency with an absorp- 
tion wavemeter (or with a g.d.o. if the 
test oscillator is just beyond the maxi- 
mum frequency). For h.t. power supply 
or rf. power amplifier work, a voltage 
test and possibly BVcrx test is indi- 
cated, particularly if there is appre- 
ciable resistance in the base circuit to 
be used. For af, a gain check can 
show you the best transistors to use 
when high gain is desirable in a stage 
(high gain isn’t always necessary). 


One important property of transistors 
is often overlooked when testing; the 
amplification factor (eg. 8) can ‘vary 
appreciably with different values of 
collector current; the more linear is the 
characteristics, the less is this varia- 
tion (viz, shallower slope, df/dic). 
This behaviour is most clearly visual- 
ised by examining her v. Ic curves from 
various data sheets, and in lesser de- 
gree, from the curves in Part 1 of this 
series. Therefore, it is better to test a 
transistor at the current at which it 
will actually be used, than at some 
arbitrary level (usually 1 mA.). The 
conventional 1 mA. figure may be all 
right for ordinary lower power types, 
but it tells you nothing about inter- 
mediate (2N1038 or 028) or high power 
(2N301, 036, 042, 2N1100) types. In 
addition, it may be useful to know the 
actual linearity of a transistor—as 
when choosing for units to go into a 
low-distortion " amplifier. 


Fig. 2.—Simple_tensistor gain tester {by 
Yelisnd).” For low power transistors, R can 


A very clever and useful device for 
making such tests simply has been sug- 
gested by L. J. Yelland, of Melbourne, 
to whom I am grateful’ for the circuit 
of Fig. 2. Trl is a standard transistor 
whose gain is known as a function of 
collector current (a calibration curve 
as in Fig. 3 can be kept at hand), Tr2 
is the transistor under test. Note that 
the two transistors must be opposite 
polarity, but same type (eg. german- 
ium, same power range, etc.), Where 
I, is the current read on M, and Ts 
on M;, R is adjusted until Is is at the 
desired level, whence 


G+ 


hres = 1) (hrm) 


or 
hye = Is (hem + Uh). 


(ma) 
Fig. 3. 


This avoids the nuisance of having 
to measure very small base currents, 
and measures gain at actual current 
levels desired, quickly. A calibration 
curve of gain v. current should be 
made for each standard transistor, e.g, 
Fig. 3. From this should be made a 
plot of (hrm + lh) v. L, as in Fig. 4 
(merely an example, please note). From 
the right hand form’ of the above equa- 
tion, it may be seen that the dc, cur- 
rent gain of the unknown transistor 
(No, 2) can be obtained simply by 
multiplying Is by the fraction obtained 
from a Fig. 4-type plot. Indeed, for 
simple general tests, where I; is taken 
at a standard 1 mA., the gain of tran- 
sistor 2 may be read directly from the 
ordinate. 


I should like to express my appreciation for 
the help and insights received from R. W. 
Brown, VKTZRO, R. 8, Maddever of Geelong, 
Vic., and our engineer friend who has been 
so patient and helpful, 


—_— 
| CHANGE OF ADDRESS 

| WIA. members are requested 
| 


to promptly notify any change of 
address to their Divisional Secretary 
—not direct to "Amateur Radio.” 


eh 
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Burglary at VK2WI (Dural) 
and also at Crows Nest 


The New South Wales Division's 
station at Dural was burglared some 
time on Thursday night, 23rd October. 
It would appear that the burglary was 
done by person or persons with an 
intimate knowledge of the station and 
its equipment. 


Set out below is a list of items stolen. 
If anyone knows anything at all re- 
garding the present location of any of 
this equipment, or if anyone is offered 
any of the equipment, they are re- 
quested to contact Gordon Clarke, Div- 
isional President, by Phoning 94-2353 
(work) or 94-6596 (home). 


Any information will be handled 
with the strictest confidence. 


1—Pye 20 watt am. vhf. ‘Transmitter Type 
PIT... S30N, Reference "No. 28444G, Serial 
No. 113. With Type D Crystal for 53.865 Mc. 
1-Bye am, vit. Receiver Type P.T.C. 2002N, 
ference "No. 284451, Serial No. 138, with 
Type ‘Crystal for 29.608" Me 
ley Type AR? Communications Re- 
‘Serfal No, 1177, Chassis No. 02625, 
‘band coll box and 2 metre con- 


1—Kingsley Type ART Communications Re- 
celver, Serial No, 245B/S1146, Chassis No. 
01407, ‘with “D” band coil box’ and 80 metre 
converter. 

5—Coll boxes for Kingsley Receivers. 

3-Power Supplies, for Kingsley Recetvers, 260 
volt ac., 12v. de. 

18298 transmitting valve. 

2—Quartz Crystals Type D, frequencies 2247.916 
Ke, and_11190.0 Ke. 

2—Quartz Crystals Type 8887 holders, frequency 

e. 


2—Quartz Crystals Type 5587 holders, frequency 
3513 Ke. 


1—Bendix Frequency Meter, Type BC221. 

1—8.W.R, Meter, “2WI" stencilled on case. 

1—Philips Cathode Ray Oscillograph, “2W1" 
‘stencilied on case. 

1-A.W.A. Portable Beat Frequency Oscillator, 
“Awi" stencilled on case, ‘Type 4R7490, No. 
1 


5—Co-ax. Cable Connectors, Type PL259. 
1—Desk Microphone and Control Box with 
pilot light and push button. 


1—Palec Valve Testing Set. 
1—Multimeter. 
2—Palrs Headphones with plugs and cords 


The N.S.W. Division suffered another 
blow on 12th November, 1969, when the 
offices at 14 Aitchison Street, Crows 
Nest, were broken into and the follow- 
ing equipment stolen: 
1—Halllerafter Communications Receiver, Model 

SXIL1, Serial No. 1110100/23160. 


1-R.C.A, Communications Receiver, Type 
‘ARGS. No serial number. 
1—Paros Transceiver. 
I-only 522 transmitter, no serial number. 
‘Mounted on 19 x 9 inch blue metal panel. 
1only 522 Transmitter and Receiver in black 
ease. 

1—Adcola Soldering Iron, 249 volt. 

1—A.W.A. Type MRIOB Carphone with 20v. 
‘ae. power supply. 

185—2N3819_ Semiconductors. 

eV.hf. Pre-amps. 

2-Six Metre Converters. 

5—TIss8s. 

180—TTss64s. 

40—2N3055s. 

50_—_NJ4f0s. 

7800—Resistors. 

Call Books, Log Books, P.M.G. Handbooks, and 
coll. formers. 
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AUSTRALIS OSCAR 5 


(Continued from Page 19) 


time, particular sensor, and tone fre- 
quency when this happens. Also note 
if the signal is in a null or a peak at 
the time. You may like to compute 
the exact attitude of the space craft 
and to correlate it with the signal 
strength and polarisation of the two 
beacons. 

The X axis sensor data can be used 
to assess the effect of the magnetic 
attitude stabilisation system; the X axis 
spin rate should gradually decrease 
during several days as the axis comes 
into alignment with the geomagnetic 
field. 

4, The propagation experiment.— 
The 10 metre beacon operating at 
29.450 Mc. is potentially Australis 
Oscar 5’s most important source for 
scientific information. It also requires 
greater sophistication on the part of 
the Amateur. 

To fully participate it will be neces- 
sary to track both beacons simultan- 
eously and preferably to record them 
on magnetic tape or paper charts. 

Estimate the time when you expect 
to acquire the satellite and start listen- 
ing several minutes beforehand. Note 
the time difference between acquisition 
of the two signals (2 metre and 10 
metre). Similarly, note the time dif- 
ference between loss of signals. Note 
any anomalies. 

Using the 2 metre signal as a refer- 
ence, try to time correlate the 10 metre 
signal to it, Make corrections for any 
pointing errors with either antenna. 
Discount the fairly regular nulls in sig- 
nals caused by satellite spin. 

An interesting number to be reported 
would be Sw/S:, ie. the ratio of signal 
strengths at 10 metres and 2 metres, 
measured in linear units or in db. 
Compute this ratio for as many points 
during a pass as possible. Compare it 
with similar passes on other days. Does 
it stay particularly large or small dur- 
ing certain periods? Check for other 
Amateur activity at 10 metres affect- 
ing the observed signal. 

The S»/S: observations assist in the 
analysis of ionospheric effects at the 
two wavelengths. In addition, try to 
observe antipodal reception by listen- 
ing for the 10 metre signal when the 
satellite is on the exact opposite side 
of the earth from you. Such observa- 
tions should be well documented and 
reported to Project Australis. 

5. Other experiments.—The above 
list’ is not comprehensive, Imaginative 
Amateurs will certainly think up many 
new experiments. If you have any ideas 
or suggestions, please send them in. 
Remember, your participation is essen- 
tial to the continuation of an Amateur 
satellite programme. 


SWITCH 


TO SAFETY 


THE F.M. SYSTEM 


(Continued from Page 9) 


tion, it has further been brought to 
light that the greatest irritating noise 
generated is located from 3 Ke. up. To 
reduce the effect of this noise, a pre- 
emphasis network is inserted’ in the 
audio section of the transmitter. Its 
purpose is to boost the frequencies 
above 1 Ke. 

At the receiver there is a de- 
emphasis network to reduce frequen- 
cies above 1 Ke. to their original 
values. The overall effect is a return 
of the signal to its proper relative 
proportions, but with a considerable 


reduction in noise, 


IWAUPIRL. 


“nBige® 


a a TT] 
Fin, 
Fig. 11.—Improvement_ in noise reduction due to 
pre-emphasis circuit’ In_ transmitter, 


Another beneficial effect of de- 
emphasis is concerned with the noise 
produced by another signal or the ever- 
present random noise. 

As previously noted, the greater the 
difference between the carrier fre- 
quency and the interference, the 
greater the indirect fm, produced. By 
the use of the de-emphasis network, 
the triangular response of Fig. 10 is 
modified to the trapezium of Fig. 11, 
The de-emphasis action, by reducing 
the level of all frequencies above 1 Ke, 
slices off a considerable portion of the 
noise. 

I trust that this article has been 
able to shed some light on the rather 
neglected subject of the theory behind 
the fm. system and it will enable 
Amateurs to speak with a little more 
authority about the effects observed in 
their equipment, 


INOUE IC-700 


My quest, in Japan, was for mod- 
ern high quality Amateur equipment 
of very good value. INOUE is sell- 
ing in Japan, England, Germany, 
USA. and elsewhere. “The IC-700 
Transceiver covers all Amateur 
bands from 3.5 to 29.7 Mc. in 500 
Ke. segments with 1 Ke. read-out; 
plus WWV (10 Mc.). Using 9 Mc., 
2.4 Ke. filters in both rx and tx, 
this single conversion design is 
free of unwanted spurious. Sensi- 
ity is better than 1 uV. for 10 db 


ti 


S+N/N ratio. Operates on am. or 
cw. (500 c. bandwidth) and s.s.b. 


BOOMLESS QUAD 
Identical electrical spacing on 20, 
15, 10. Centre Castings c/w. bolts 
$10 pr. Canes 16-18 ft. $1.25 ea. $8 
per set. Fibreplass 115 ft long $9 
ea. Kits triband, complete (castings, 
canes, wire and nylon line) $30. 
Prices include Sales Tax. Freight forward. 


S. T. CLARK 


26 Bellevue Av., Rosanna, Vic., 3084 
Phone 45-3002 
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JOHN MOYLE MEMORIAL 
NATIONAL FIELD DAY CONTEST, 1970 


SATURDAY, 7th 


The Federal Contest Committee of 
the Wireless Institute of Australia in- 
vites all Australian Amateurs and Short 
Wave Listeners to participate in this 
Annual Contest, which is held to per- 
petuate the memory of John Moyle, 
whose efforts advanced the Amateur 
Radio Service. 

‘There are two divisions of this 
Contest, one of 24 hours continuous 
and one of 6 hours continuous 
. ‘The six-hour period has 
been included to encourage the opera- 
tor who is unable to participate for the 
full 24-hour period. The 24-hour con- 
tinuous operation is to be chosen by 
operator from 26-hour period. 

Operators using 25 watts or less input 
to the final stage will be considered 
for a certificate where his activity 
warrants its issue. 


DATE 


From 0600 GMT, 7th February, 1970, 
to 0800 GMT, 8th February, 1970. 


OBJECTS 

The operators of Portable and Mobile 
Stations within all VK Call Areas will 
endeavour to contact other Portable/ 
Mobile and Fixed Stations in VK Call 
Areas and Foreign Call Areas. 


RULES 
1, There are two divisions, one of 
six (6) hours, and one of twenty-four 
(24) jhours duration. | The, six-hour 
eriod for operating’ may be chosen 
irom any time during the Contest. but 
the six-hour period so chosen must be 
continuous. In each division, there are 
six sections:— 
(a) Portable/Mobile 
Phone, 
(b) Portable/Mobile 
(ce) 


W. 

Portable/Mobile 
Open, 

«a 

(e) 


‘Transmitting, 
‘Transmitting, 
‘Transmitting, 


Portable/Mobile Transmitting, 

Multiple Operation, open only. 

Fixed Transmitting — Stations 

working Portable/Mobile Sta- 

tions, open only. 

(f) Reception of Portable/Mobile 
Stations. 

2. All Australian Amateurs are en- 
couraged to take part. Operators will 
be limited to their licensed power. This 
power shall be derived from a self- 
contained and fully portable source. 

(a) Portable/Mobile Stations _ shall 
not be situated in any occupied dwell- 
ing or building. Portable/Mobile Sta- 
tions may be moved from place to 
place during the Contest. 

No apparatus shall be ‘set up on the 
site earlier than 24 hours prior to the 
Contest. 

All Amateur bands may be used, but 
no cross band operating is permitted. 
Cross mode operation is permitted. 

Entrants in Section (d) for Multiple 
Operator Stations can set_up separate 
transmitters to work on different bands 
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at the same time. All such units of a 
Multiple Operator Station must be 
located within an area that can be 
encompassed by a circle not greater 
than half a mile diameter. 

For each transmitter of a Multiple 
Operator Station a separate log shall 
be kept with serial numbers starting 
from 001, and increasing by one for 
each successive contact. All logs of a 
Multiple Operator Station shall be sub- 
mitted by the operator under whose 
Call Sign the transmitters are work- 
ing. No two transmitters of a Multiple 
Operator Station are permitted to 
operate on the same band at any time. 

3. Amateurs may enter for any 
section, 

4, One contact per station for phone 
to phone, also one for c.w. to c.w. per 
band is permitted. Cross mode opera- 
tion will be accepted for scoring. 

5. Entrants must operate within the 
terms of their licences and in particular 
observe the regulations with regards to 
portable operation. 

6. The exchange of serial numbers, 
consisting of RS or RST report plus 
three figures, commencing with 001 and 
increasing by one for each successive 
contact by the VK Station, shall be 
proof of contact. 

7. Seoring— 

(a) Portable/Mobile Stations: 

For contacts with Portable/Mobile 
Stations outside entrant's Call 
‘Area vn 15 points 

For contacts with Portable/Mobile 
Stations within entrant's Call 
‘Area .. 10 points 

For contacts with Fixed Stations 
outside the entrant's Call Area 

5 points 

For contacts with Fixed Stations 

within the entrant's Call Area 


pea 2 points 
(b) Fixed Stations: 

For contacts with Portable/Mobile 
Statons outside entrant's Call 
Area .... .. -. 15 points 

For contacts with Portable/Mobile 


Stations within entrant's Call 
Area .... . vo. 10 points 
8. The following shall _ constitute 


Call Areas: VK1, VK2, VK3, VK4, VK5, 
VK6, VK7, VK8, VK9 and ‘VKO. 


Example of Victorian S.w.l's Log 


Date Call Sign 


BEE) et] teed” | a; |_worma_| Cm 
"Gato" | 20 mx | vK2aan/P| sooo | VKSATL/P| 15 
aio | 20 mx| vEaaTLyP | so00s | vK3@v | 10 
oe20 | 40 mx| VK2AAH/P| so000K| vxevE/P | 15, 
ccio | 20 mx| visqv | soo | vesqxr| + 
osoo | 20 me| vKsor/? | soot | vxeox/ | 15 


No claim Fixed Station. 


FEBRUARY, 1970 


9. All logs shall be set out under 


the following headings: Date/Time 
(G.M.T.), Band, Emission, Call Sign, 
RST/No.' Sent, RST/No. Received, 


Points Claimed.’ Contacts must be listed 
in numerical order. 

In addition, there shall be a front 
sheet showing the following informa- 
fion:— 


Name... Address. 

Call Sign. Section...... 
Division......... (6-hour or 24-hour) 
Points Claimed. . 


Call Sign of other op./s (if any) 
Location of Portable/Mobile Station. 
From. hours to... hours 


A brief description of equipment 
used, and points claimed, followed by 
the declaration: 

“I hereby certify that 1 have oper= 
ated in accordance with the rules 
and spirit of the Contest.” 

Signed... Date 

10, The right ig reserved to dis- 
qualify any entrant who, during the 
Contest, has not observed’ the Regula- 
tions and the Rules of this Contest, or 
who has consistently departed from'the 
accepted code of operating ethics. 

11, The decision of the Federal 
Contest Manager of the Wireless Insti- 
tute of Australia is final and no disputes 
will be entered into. 

12. Certificates will be awarded to 
the ‘highest scorer of each section of 
each division. Additional certificates 
may be issued at the discretion of the 
F.CC. The six-hour certificates cannot 
be won by a 24-hour entrant, 


13. Return of Logs: 

All entries must be postmarked not 
later than 28th February, 1970, and be 
clearly marked “John Moyle Memorial 
National Field Day Contest, 1970,” and 
addressed to:— 

Federal Contest Manager, W.LA., 
Box N1002, G.P.0., 
Perth, W.A., 6001. 


RECEIVING SECTION 

14. This section is open to all Short 
Wave Listeners in VK Call Areas. The 
Rules shall be the same as for the 
Transmitting Stations, but may omit 
the serial numbers received. 

Logs must show the Call Sign of the 
Portable/Mobile Station heard, the ser- 
ial number sent by it, and the Call Sign 


of the Station being worked. 


Scoring will be on the same basis 
as for Transmitting Stations. It will 
not be sufficient to log a station calling 
CQ. A portable/mobile station may be 
logged once only for phone and once 
only for c.w. in each band. 

Awards: Certificates will be awarded 
for the Highest Scorer in each Call 
Area, for the 6-hour and the 24-hour 
divisions, 
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Vow Equipment 


HY-GAIN LIGHTNING ARRESTOR 


A 


om 


Vv 

The precision-built Model LA-1 will 
safely by-pass to ground 10 or more 
direct lightning strokes, It is designed 
for installation in any standard 52 or 
72 ohm co-axial feedline, and effec- 
tively removes static build-up around 
your antenna system, thus reducing the 
possibility of your equipment being hit 
by a direct stroke of lightning. 

The unit will accept type SO-239 
1 co-ax, connectors, the insertion 
is negligible, and weight is 5 oz. 
Price $29 including sales tax. 

Further information from Bail Elec- 
tronic Services, 60 Shannon St, Box 
Hill, Vic., 3129. 


SWE-CHECK FET METER 


A new addition to the range of qual- 
ity test equipment available from Radio 
Parts Pty. Ltd. is the Swe-Check “Volt- 
Ohm-A” FET Meter. Of robust, plastic 
coated, steel construction, the meter 
case has a 60° tilting device to enable 
easy readout when bench mounted. 

Ranges—DC volts: 0-1, 3, 10, 30, 100, 
300, 1K and 3K. AC voits: 0-3, 10, 30, 
100, 300 and 1K. DC current: 0-300 
A. 1 mA., 10 mA., 100 mA. and 1 A. 
Ohms: R_x 1 to R x 1 meg. in seven 
ranges. Price $99 plus 15% sales tax 
where applicable. 

Further details from Radio Parts Pty. 
Ltd. 562 Spencer St, Melbourne, or 
city” and suburban branches. 
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Correspondence 


inlon expressed under this heeding is the 
{ilvideal “opinton ‘of, the wetter ‘and not 
necessarily “coincide. with thet of the Publishers. 


RADIO OPERATOR OF THE ILL-FATED 
“NOONGAH™ 

Editor “A.R..” Dear Sir, 

be realised by some of your 

'R. Pedemont, VK2BSP, who 
appeared in Silent Keys last ‘month, was the 
Radio Operator of the “Noongah” lost at sea 
in August, 

He was a “frst tripper,” and had just joined 
the ‘ship in Port Kembla on what was to be 
her last voyage. Although suffering from severe 
Sea-sickness, he cleared his distress traffic in 
@ very efficient manner. Everyone who heard 
the ‘distress messages agreed that the general 
operating procedure and “fist” of Mr. Pede- 
mont was. amazing, considering his iack of 
marine experience and the stresses he must 
have been under at the time. 

I feel that his Amateur Radio experience 
must ‘have contributed to the cool manner in 
which he discharged his duties on this tragic 
‘occasion, and that he deserves salutations from 
his brother Amateurs for a job well done. 

—Noel Roberts, VISNR. 


C.W, REQUIREMENTS 
Editor “A.R.," Dear Sir, 

Iam prompted by VK2ZFQ's letter in Octo- 
ber “A.R.” to make some comments concerning 
the ew. requirement in the A.0,C.P. examina 

T'am convinced that the time has come 
this archaic, unnecessary and un- 

‘of the examination. Further, 


have very grave doubts as to the wisdom’ of 
introducing “a Novice licence which included 
4 c.w. requirement. ‘My experience shows that 
the principal factor that is at present deterring 
a number of prospective Amateurs is, in fact, 
the c.w. examination. ‘This fact is borne out 
by the great popularity of the Limited licence. 
Surely the main aim of the introduction of a 
Novice licence is to popularise Amateur Radio, 
and surely the saddling of the Novice licence 
with "a e.w. examination would defeat this 


Purpose 
‘The answer to the problem is, of course, to 
abolish” the. present ¢.w. requirement in the 

‘0.C.P. ‘examination, without lowering | the 
fandard of the theory section. The standard 
of ‘sclentific education nowadays 1s so high 
that very few candidates have much trouble 
with the’ theory ‘paper, but the ew. test is a 
different kettle of 

However, I also base my opposition to the 
¢.W. requirement on several other grounds, and 
these are as follows:— 

(1) There are many Amateurs (like myself) 
who have found that they have neither the 
time nor. the aptitude to master the art of 
cw. Why should such Amateurs be denied 
the use of six of their bands simply becaus. 
they are not proficient in cw. And if c.w. 
is such a necessary thing, why is it not made 
compulsory for the v.né. bands as well as 
for BL? 

(2) 


ere are many Amateurs (including full 
P. holders), whose main interest lies in 
hone operation,” and who would seldom (if 
ever) want to pound the brass. Why should 
these Amateurs 'be required to pass an exam- 
ination in a mode they do not intend to use? 

(3) VK2ZFQ says that cw. is the most effec~ 
tive mode for weak signal DX work, and that 
phone has its limitations for DX of that sort. 
This is very true; I quite agree that c.w. 
occupies a most important place in Amateur 
practice. “However, 1 cannot agree that this 
fe any justification at all for imposing a c.w. 
examination on all Amateurs. Many Amateurs 
may not be interested in weak signal DX 
Work, “and there are many like myself who 
still ‘prefer the more personal touch of the 
microphone, even for DX work. 

(4) I feel that it is unfair to stratify Ama- 

into different ‘classes such as “Full”. 
‘After all, we are ali 
Amateurs, and all Amateurs should be per- 
mitted to operate on any and all Amateur 
Bands, provided their technical knowledge and 
Operating procedure are of a certain standard. 
‘The restrictions at present imposed on Limited 
Ueensees. are contrary to. their rights as 
Meensed Amateurs. 

Finally, Jet me reiterate that I am not oppos- 
ed to c.w. as a mode, and neither am I opposed 
to the holding of e. 
no one should be permitted to transmit c.w. 
unless they are capable of so doing, and an 
examination is the best way of making sure 


of this. However, why should a pass in the 
c.w. examination ‘be a prerequisite for phone 
operation on the DX bands? Let's be fair about 
for Wea wht want in bul why Ste hon 

And “why should those 


Amateurs who are not interested In c.w. be 
penalised by being deprived of the use of six 
Of their bands? 


dchape, tat these comments will arouse some 

cussion. of ‘the’ cw. "question amongst the 

readers of “A.R." sil 
John Martin, VEZIC. 


¥ 


AUSTRALIA TO CORNWALL, U.K., 
WITH ONE WATT S.S.B. 


G6XN, on holidays in Australia and using 
the call VK7LM/P VK2 worked GSDDN and 
G2AYQ on 21/10/68, frequency 14155, using a 
one-watt s.s.b. rig. Reports from both Cornish 


Stations to him were -R5/SS, How's that for 


long path DX’ on QRP? 


LOW DRIFT 
CRYSTALS 


1.6 Mc. to 10 Mc., 
0.005% Tolerance, $5 
* 


10 Mc. to 18 Mc., 
0.005% Tolerance, $6 
* 


Regrinds $3 


THESE PRICES ARE SUBJECT 
TO SALES TAX 


SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 


MAXWELL HOWDEN 


15 CLAREMONT CRE 
CANTERBURY, 
VIC., 3126 
Phone 83-5090 
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Book tee 


MODERN ELECTRONIC 
TROUBLESHOOTING 


Using Up-to-Date Test Instruments and 
Advariced Servicing Techniques 


Editors, Electronic Technician/Dealer 


A new down-to-earth handbook that deals 
with ‘today's electronic servicing problems on 
a practical level, using modern ‘test instru- 
ments and advanced troubleshooting proced- 
ures to cope with the special problems created 
by printed boards and solid state circuitry. It 
is hard to conceive of a book that encompasses 
monochrome and colour tv., multiband radio 
Feeelvers, hi-fi equipment, tape recorders, two- 
way communications equipment, and test in- 
struments for servicing all this equipment. Yet 
this book does. How? By getting right to the 
Subject of how to service the equipment with- 
out the usual wordy theoreticall discussions of 
how the clreuits work. 

‘This is a book for professional service tech- 
nicians, dealing with ‘the problems which are 
currently causing them the biggest headaches. 
‘The content is divided into five sections. Th 
first four deal with troubleshooting techniques 
‘and test instruments for servicing solid. state 
cireultry (in radio, tv., hi-fi, and communica: 
tions gear), colour’ tv, circuits, hi-fi and stereo 
equipment ‘and two-way communications trans 
celvers.. ‘The final section 1s on test equipment 
“not the “usual run-of-the-mill theory, but 
special information such as how to add a trig- 
ered sweep to your old scope, how to use an 
R/C bridge effectively, how to service your 
own test equipment, etc. 

In all, the 24 chapters provide the kind of 
all-inclusive. servicing guidebook. service tech- 
nickins have been asking for—one that defines 
the troubles most prevalent in today’s elec 
tronic equipment, and concentrates. on quick 
troubleshooting procedures for locating the 


Pages, over 100 illustrations, five big sec- 
tions, ‘24 chapters. Price: $US7.95 hardbound, 
‘$US4'95 paper. 


WORKING WITH SEMICONDUCTORS 
Al Saunders 

‘A brand-new and practical guide to semi- 
conductor. cireult operation and application— 
of value to technicians and others who work 
with” solid 


are exposed ‘in a different light. With several 
all-transistor tv's on the market, it is more 
urgent than ever that service technicians under- 
stand semiconductor elreults. 


‘The author begins with a clear-cut explana- 
tion ‘of simple junction diodes, N- and P-type 
semiconductors, and PNP and ‘NPN transistors. 
‘The next chapter outlines simple but reliable 


tests land operating parameters. Chapter 3 
describes basic circuit configurations and com- 
pares them to vacuum tube equivalents. The 


effects of temperature and biasing are treated 
in ‘chapter 
niques and 


‘along with basic feedback tech- 
srve tracing. 


Jordan and Schmitt trigger cireults, and crystal 
fontrolied, generators, concluding Wits thor. 
‘ough explanation of count " 7 
and binary arithmetic. ne YN 

Succeeding chapters deal with power sup- 
plies, high-frequency circuits, eld-eflect, tran- 
Histors, unijunction’ transistors, tunnel diodes, 
SCRs, plus a dozen or 90 special purpose cir 
cults’ designed for, a. variety of applications 
from ‘audio amplifiers ‘to zener diode func= 


tions (accompanied by component values for 
construction-minded_ readers). 

224 pages, over 185 illustrations, 15 chapters. 
Price: '$US7.95 hardbound, $US4.95 paperbound. 


99 WAYS TO USE YOUR 
OSCILLOSCOPE 
A. ©. W. Saunders 

Here is one of the most useful test equip- 
ment guidebooks to be published in recent 
Years, “Its pictured-text guide, with step-by- 
step instructions, encompassing just about every 
service application for the oscilloscope shows 
hhow to determine waveform frequency or am- 
plitude, measure inductance and inductive re- 
actance, check distortion and gain of transistor 
and integrated circuits, etc. Many applications 
deal with tv. circuits, especially those used in 
colour receivers. More specialised uses include 
testing SCRs, tunnel diode oscillators and mul- 
tivibrators, “checking capacitors, aligning 1.f. 
and chrominance circuits. 

Written to give specific instructions for using 
the oscilloscope in servicing t.v. receivers and 
other home-entertainment equipment, numer- 
ous" waveform photos are included ‘to show 
ideal “results, plus displays indicating circuit 
troubles and improper equipment set-up. In 
all complete information is included for’ per- 
forming 99 ‘different analysis tests, encompass- 
ing. just about every application’ the reader 


might encounter. 
in gach case, the text fully describes the 
procedure anda full-page pictorial diagram 
Shows how to connect and adjust the equip- 
ment. Numerous waveforms photos are in- 
cluded to show ideal results, 

‘Typical subjects covered include: Measuring 


inductance/reactance, power rectifier tests, tran- 
sistor curve tracer,’ integrated circult testing 
stereo ‘tests, testing audio by- 


forms, 
alignment 


fv. alignment notes, ete, 
od vpages, over i00-ifustrations, plus more 
than 200 waveform photos, Price $U86.05 hard= 
bound, $US4.95 paperbound. 


PREDICTION CHARTS FOR DECEMBER 1969 


(Prediction Charts by courtesy of lonospheric Prediction Service) 
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Oheriens 
Magazine Keoitaas 


Compiled by Syd Clark, VK3ASC 


“BREAK-IN” 
September 1960— 
Stand-by Battery wer, ZLIBHN, 
How to keep your ‘day batteries 
fully charged, Should appeal to some v.b.f. 


operators 
vA 9 Me, Bilateral LF. Amplifier, ZL3AAY. 
One section of a transistor transceiver. 

Linear Fower” Amplifiers, "ZI2BFR.” Handy 


ZL2AVF. 


For 


Covers some interesting ar 


ceiver’ design. 
‘Chatham Island DX-pedition, ZLITU/C and 


ZLML/C. Part two of the story. 


“CQ” 
August 1900— 
Putting the 
Von. 140 Metres 
ests that some of the ol 


WSASK, Satellite DX 
yn. Part two of an article 
begun inthe July issue, 
CQ” Reviews the Swan 2500 6 Metre 7: 


celver, W2AEF, This is a new model of Swan's 
tix metre transceiver and mainly discusses 
the improvements, 

‘The 8-DEC Unit, W2AEF. This is a system 
of bread-boarding ‘equipment simply by push- 
ing the wire. ends of components into holes 
inva board. Up to date I have not seen it in 


Australi 

ing, the Heath CB-1 to Six Metres, 
WOGNV/4. “This article describes the conver- 
sion of a CB transceiver to six metre opera- 
tion, “Also includes the addition of a simple 
audio squelch cireutt, 

‘The Induciotuner, WESAL. The ingredients of 
4 versatile antenna system to op ‘from 
iia ‘to°S0 ‘wer patterned after the AN/SRA3S, 
makes use of 'a'35 ft. whip, a variable imped- 
ance matching transformer, loading coll and 


bridge. work into random 
lengths of wire. 


‘Australis “Oscar, W3ASK. Australis Oscar, 
the ‘fifth in a series of satellites designed and 


twill 


and QSL cards obtained for space listener 
reports, 
September 1969— 

Herbert Hoover, Jnr., W6ZH. 1903 to 1969. 


The Evolution of » Circulator Coupled Par- 
amp., WENLZ. The circulator is the key to 
Suceess with parametric amplifiers. Nolse fig- 
ure about 1. db. 
Remote Antenna Taning, WB2CQM. 1-2 
mm, motor and continuously variable cap- 


figure? 

‘The Integrated Circuit Electronic Keyer, by 
GwansY. 

Modifying the Heath HP24 Power Supply for 
use with $.G. Tubes, W2EEY. 

“cQ" Reviews the Heathkit SB-300 Two 
Metre Transverter, W2AEF. 


“DAS DL QTC” 

‘The journal of the German Amateur Radio 
Club, August 1960. ‘This publication is of in- 
terest to those Amateurs who can read German 
or can get the articles translated. In the 
August issue is an! article on an s..b_ tant: 
mitter for the. hi. AOU 


society is 


Co-axial Fed L Antenna for 89 and 40 mx 
‘This translation is pretty rough because it was 
done by. someone who fs non-technical and 
just dressed up a little by the writer. 
“once the inverted L type antenna was very 
popular A normal pt network made it easy 
done which because it consisted of AI 
metres of 3.5 mm. phosphor bronze wire, 1 
considered it to9 ood to. throw away. 
“Upon converting to ss.b. I found. myself 
taced with a pi network, which would “¢nly 
mateh over the range 40 to 120 ohms and this 


START THE NEW YEAR RIGHT 


WITH SWAN 


Engineered to out-last, out-perform, 
Just ask the Amateur who owns one. 


EQUIPMENT 


and out-satisfy all other makes. 
Available ex stock. 


%*& SW260 TRANSCEIVER (complete station) 


% SW350C TRANSCEIVER 
%& SW500C TRANSCEIVER 
* SW250 TRANSCEIVER—6 
* TV2 TRANSVERTER—2 


Please 


W.F.S. ELECTRONIC SUPPLY CO. 


12 BOWEN STREET, 
NTH. PARRAMATTA, N.S.W., 2151 
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% POWER SUPPLIES 
Metre %* ACCESSORIES 
Metre * ANTENNA 


forward coupon below for descriptive pamphlet 


did not match the 20 mx long open feeder of 
the Inverted L. The question was, how to feed 
the antenna with 60 ohm (common impedance 
in’ Germany, designed to supersede both 50 and 
75 ohms) co-axial cable and still work in 
and 40 mx. bands. 

“The higher frequency bands were not con- 
sidered, as experience had shown that a ground 
plane was superior to the Lon the DX bands. 
‘he problem was solved elegantly, by, using 
odds ‘and ends from the ‘bag of tricks’. The 
cireuit can be arranged in either of two ways 
A. fixed inductor and variable capacitor or 
fixed capacitors and a variable inductor may 
be used.” Using the fixed inductor-variable cap- 
acitor combination, I found that I could only 
obtain ‘a low s.w.r. at one point in each band 
So I took a varlometer of 6-38 microhenries 
from an old Army transmitter. A capacitive 
divider was formed from values of 1 nF. and 
60 pF. in series across the varlometer and the 
80 ohm cable fed to the Junction of the cap- 
acltors with the larger ‘value between the 
centre conductor and ground. The grid. dipper 
‘showed that this combination covered the range 
3.4-8 Mc.” Because of the exceptionally nigh 
quality of the variometer the dynamic imped- 
ance of the circuit is about 40K ohms. Be- 
Cause the impedance of the L antenna was in 
the region of 3K ohms, it was easy to tap st 
onto a-suitable point about one-third of twenty 
turns up from’ ground. 

“The s.w.r, is now less than 1:1.08 in both 
the 8 and 40 metre bands and the harmonic 
suppression is of the order of 40 db. 

“Experimenting showed this variometer to 
be useful up to input powers of about 150w. 
(6) beyond which it ‘needed special doping 
with a good insulator, such as UHU-pus, or 
are-over was likely to’ occur. For best. results 
the variometer ‘should be located at the end 
of the antenna with a very short f M 
variometer. was tuned remotely. by. 
moter and “the ‘feed should’ be throug! 
substantial insulator.” 


“HAM RADIO” 

Although I have been a reader of American 
magazines for over thirty years, I” did. not 
feally note the ‘name Jim Fisk, WiDTY, until 


T'was presented with a copy of a new Amateur 
magazine called "Ham Radio" at, a convention 
in New York, during March 1965, Your Pub- 
Heations Committee has now obiained copie 


t yer 


of this new publication for the cut 


‘Ham Radio” ix similar in page size to 
“CQ” and paufes, are roughly 
half the size of our own “Amateur Radio" 


meanure 6% x, 9% inches. 
average 100) pai 

‘have ‘been “murprised recently by some of 
the content of cne'et the Amerioan’ magasines 
which ‘appears to be very “antl-A.R.R.L.” 1 
think this sort of attitude is very unfortunate 
in @ magazine and I am happy to say that Jim 
isk’s new publication does not seem to be 
‘anti"” anyone, he fills his issues with as much 
technical information as he can in well written 
and informative articles ‘with quite a lot of 
meat in them. ‘The magazine is well organ- 
ised from cover to cover, layout is neat and 
the printing is beyond reproach. ‘The cover 
price is 60c, whereas the cover prices of the 
Others mentioned above is 7c, this probably 
means that you can buy "Ham ‘Radio" for less 
than the others and if you are interested, T 
would suggest that you ‘contact the subscrip- 
tions manager of the W.I.A, Our copies will 
be reviewed in sequence. 


nat present 


in 


Stdeband, F. 
hi 


are used by the manufacturers of commercial 
equipment. 


W3EEY. ‘The author shows how ‘transmission 


used to match antennas 


Tine sections. can be 
‘Some 


at one frequency and switch at another. 
Practical systems ure described. 

id State Current Controlled Tuning, by 
K2ZSQ. Inductors which are varied by varying 
the current through a control coll. Very in- 


ements, 
wiv, “dandy"tpe for, those. who "maybe 
contemplating the construction or adjustment 


ofa quad. 
‘Novel Linear for Two Metres, W4KAE. For 
those whose transmitters are of Tow output, 


a linear with an input power of 30 watts will 
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give those extra miles. Uses inductive divider 
{input and toroidal output. cireuits. 

“The Repair Bench.” Larry Allen takes the 
beginner and any old-timer who feels he may 
learn something new, through trouble shoot- 
ing routines on popular circuits. 

Antenna and Rotator Preventive Mainten- 
nee, WALABP. Most of us At ‘em and forget 
fem," perhaps working ‘on the assumption that 
itis better to leave well alone. Ted Woolner 
suggests that’ the beam owner can increase 
the life of his beloved signal squirter by some 
simple maintenance. 

‘The DXer is catered for by such features a5 
propagation predictions for the month. There 
ig also a New Products section. 


February 1960— 
High Power Grounded Grid Linear, 
Two 3-500Zs in a high power linear: 
Signal Detection in the Presence of Nols 
WBSIOM, “Some methods of reading those 
signals you can hear but cannot resolve are 
given. 

Converting a Vacuum Tube Recelver to Solid 
State, WIOOP. Some of the older receivers, 
which are very good mechanically, can be 
converted to solid state to achieve more per- 
formance from less power. BC348—old chassis 
new. motor! 

Power Supplies for 8.8.8. F. H. Belt. The 
author discusses the required characteristics 
for the various modes of operation. 

Miniature Keying Paddle, KGRIL. VKIAU, 
in the October issue of “A.R.," said “if you 
eannot obtain or make a paddle, give it awa: 
‘This article is the answer to that problem. 

Sloping Inverted Vee Dipole Antenna, W6NIF. 
‘A vee with “a difference. 

V.T.V.M, Modifications, WGHPH. Describes 
how to build in that ohmmeter supply, etc. 


wesal. 


Analysing Incorrect D.C. Voltages, Larry 
Allen. “Meter readings cannot always be taken 
for granted, ‘This article tells why. 

Universal” ‘Transistor Preamplifier, W2EEY. 
John describes a pre-amp, to improve receiver 


S/N ratio from 80 to 6 metres. 


March 1960— 

Design Data for a High Power V.ILP. Linea 
WOUOY. 2 kw. ge. for two metres, 
Maybe ‘the “Moonbouncers” could get permis 


sion for one of these! 
High-Stability Sold State V.F.O., W8YFB. 
If you already have a variable capacitor from 
a Command set this may interest you. 
IC Frequency Calibrator, K6KA. Using a 
ULOL4, this calibrator uses an existing 100 Ke. 
crystal and voltage obtained from the filament 


‘The Real Meaning of Nolse Figure, K6MIO. 
Fully explained; if" 1 stopped to read every 
word of every article I'd never get this column 
written, more's the pity. 

Miniature Monitorscope, 
and a handful of soli 
you are on your way. 

Novel Two Metre Ground Plane Antenna, 
W3WZA. Some Australian Amateurs have been 
using five-elghths on 144 Me. ‘This author 
makes a case for seven-tenths. 

Safety In the Ham Shack. Jack Darr and 
Alan James take it upon ‘themselves to show 
the uninitiated where they can go wrong 
Defore they wind up on the wrong end of a 
pair of conductors carrying high voltage. 

Integrated Cireult VOX, W2EEY. Using 
uL914s, John says it is a big improvement on 
older ‘<ireults. [No clacking relays either. 

Propagation Predictions for Mi BSKAP. 

‘WSTOM. The 


‘there 1s a need for such 
a device to take the drudgery out of it. 1 
thought Amateur Radio was a hobby! 

Repalring High Voltage Transformers. W6NIF 
suggests that ‘the one you thought was a 
throw-away job may be capable of reclama- 
tion. 

Ham Notebook. One of the features. This 
month D.C. Crystal Switching, SBE. Linear 
Amp. tips and Co-axial Cable Connectors, etc, 
in’ good measure. 


WASFIY. A 902A. 
tate components and 


“QsT” 
September 1980— 

‘A Direct Conversion §,8.B. Recelver, WIDAX. 
A recent “QST" article has revived an interest 
in the direct conversion technique for radio 
reception. Simplicity, with good performance 
ate the advantages. This article deseribes an 
experimental receiver using a novel approach 
fo the use of direct conversion for true single- 
sideband reception. 

A Three Element Delta Loop Beam for Six 
Metres, WIICP and K1QQX. Each side of the 
delta is about seven feet long and it seems 
that this type of antenna is a practical device 
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described in “QST” 
ARR. Handbook. Here the relay goes solid 


State, 
Grinding Technique for Surplus Crystals, 
WSPBI. “Using the technique described here, 


the author has been able to make large changes 
in. frequency without loss of activity. 

Receiver Sensitivity. What it means. How 
it is measured. WTIV. Does a sensitivity figure 


Microcireuit Electronie Key, K2ERI. Com- 
bined Keyer and audio monitor, all built on to 


a “bug” type base. 

Strays. “"QST” gives Cliff Tait, ZLIAKI, 
“the ‘Flying Kiwi" ‘2 mention on p. 35. Clif 
is touring the world in an Airtourer 115 (nee 
Vieta). aireraft ‘which “was builtin NZ. He 


‘k.generator for r.t.ty. 
can be built for less than $10. Its low cost 
should not be used as a measure of its per- 
formance. The author's generator was given 
some gruelling tests in the A.RRL. lab. Te- 
garding ‘output frequencies and it was found 
that after adjustment was made as described, 
it'was necessary to use a frequency counter 
which would count in tenths of a cycle to 
measure the drift. Also handy as a test gen- 
erator for your fs.k. demodulator. 
xpensive Ten-Minute Timer, W2HZZ. 
‘those solid state devices ‘built into 


tially to warn the Amateur when to identity 
hig station, 


rt. With 
pictures of Owen Mace, Richard Tonkin and 
Paul Dunn. 

‘The Outstretched Hand, WIUED. Help in 
Amateur Radio for the handicapped. 


“THE INDIAN RADIO AMATEUR” 


August 1969, This is a magazine which will 
have been seen by only a few VKs and it 


‘The Indian kindred society obviously has 
many handicaps. Although India has a’ very 
lnrge population, the Amateur is relatively rare 
and they have difficulty in obtaining parts for 

projects as" well as other, dif- 
ficulties such as the number of languages spok- 
en in the country. By publishing articles taken 
from overseas magazines and contributed by 
the local loyalists, the Amateur Radio Society 
of India do a great deal to advance the cause 
of Amateur Radio in India, 


“13” 
August 1960— 

‘This issue is stated to contain over 40 feature 
articles. ‘These articles, covering a very wide 
Spectrum, should interest everyone. 

‘Listening In on Two Metre Repeaier, KOVQY. 
A monitor receiver using only two transistors. 
45 Me. 


WATEVX. 


the low angle of radiation. Used for many 
years by thousands of broadcasting stations 
world-wide. 

‘The Genesis of Radio Reception, WIUSM. A 
history lesson. 

‘An Introduction to Integrated Cireults, by 
WAIFHJ. Let's hope that an intimate relation- 
ship results, 

EY. Tone Generator, WIFLC. Now you 
‘storm. 


Surplus Transistors, by 
some enormous bargains 


199 Made Simpler, WIEZT. 160 
from A to exhausti 


Sweep Frequency Generator, 
WASSWD. ‘That's Ke. not Me. This is for 
aligning if. strips. 


What Do You Think? KIOXK, A special 
"73" metaphysical feature. 

Leaky Lines, K2AGZ. 
err, Dave. 

‘Magikey—for Automatle Didahs, WSSGV. An- 
other automatic key and a good one, Only two 
transistors. 

F.M—Fun Maker, K2PTS. Are you missing 
out on the £m, bandwagon? 

‘The SB100 on Six Metres, WE4CXL. It's pos- 
sible. (How many more will respond to similar 


Grumbles by Sam, 


treatment?) 
Measuring the Frequency of Unmarked Crys- 
als, KIEUS. Different, ‘simple ways of doing 


Extra Class Study Course, Part VIL., by the 
Staff. There is no excuse for failing the test 
if you read this. 


Two Transistor 1500-mile ‘Transmitter, KOVQY. 
Quarter watt QRP rig for excitement, 


Measuring F.M. Receiver Noise Figure, by 
WABBB. ‘Taking ‘the mystery out of this for 
fm. receivers. 

ke to be a Broadcast Engineer? 


: The Amateur and the Constguard, 
WBSUKX. What happens when an Amateur 
passes along a distress call. 
A Transistor Parameter Tracer, K3PUR. Use- 
ful, unless tubes come back again, 
W8RHR, Sometimes, 
‘we wonder too, 
‘Comments 
whieh has a prepared 


are mostly from 73" 
review on page 1. 


September 1960— 

‘A DX Curtain for Fifteen Metres, VEITG. 
Many Amateurs have heard of the “Sterba 
Curtain,” ‘not too many will own one, Gain 
3-4 db.’ over a dipole. 

‘Tunnel Diodes—Theory and Practical Ap) 
tions, K8TSQ. Including a one transistor 
powered transmitter. 

‘The Magle Tee, by Thorpe. Methods of run~ 
ning rf. transistors, in parallel, 

incle Will and News from Poudre Valley, 
KOVDI. In dialect yet, 
Basle Soldering Outht, WIEXT. Good Lord, 
another article on soldering. 

Light Naturally Runs Down, KICLI. A spec- 
fal’ Selentific American type feature, 

Shielding, © W2EEY/1, 
ce to a minimum. 
In Standards Broadoasting, 
|. Perhaps you've heard the catchy 
tune they play. 


Improving NC300 8.8.B. Rec! 
It was good, now it's’ better. 

A.¥.8.K. Generator, WIESH. Crystal con- 
trolled, “using digital ICs, 

‘Transistor Transmitter Aspirin, KOVQY. How 
to Keep from Westernising your transistors. 
(Dead one’s tell no tales—Ed.) 

Improvement of Phone Iotelligthility by Bi 
Clipping, ‘by Ives, Discussion of base elippin 

Measurement of Meter tance, WAGNIL. 


Stack Power Supplies—The Easy Way 
Instant operation 


f the Henry 2K and 
other rigs. 


‘Transistor Testing Techniques, WOKXJ, Test- 
ing with a v.o.m.- without) destruction. 

214W. Transmitter, KOVQY. Work the world 
with this three-transistor rig. 

Neutealising the HX10, W2PQG. Simple way 
to stabilise this rig. 

More Taylor Modulatio: 
that’ am, is still on v.bf. 


DLSKS. Remember 
jor, WEFOO. Two 


‘Capacitor Usage and Electron Flow, WOHMK. 
Where to use What capacitor and why? 

What About FM? W9VZR, We'll have you 
on fm. this year. 

‘A Primer on Radio Propagation, WAIGEK. 
If signals really do bounce, this’ is how it 
works. 

Measurement of Percentage of Modulation, 
by Granger. Of am. transmitter, 

Extra Class Licence Course, Part VIII, Staff. 
Let's get cracking. 

Big “Signal—Good Looks, WATAIA. 3-400Z 
kw. linear, 

"A. New Vidleon Camera for A.T.V., WaVCO. 
Isn't it time you tried atv.? 

Twa More Transistor Testers, W8DJZ. Handy 
if you use bagstul. 


The FET Compressor, WAOIOC. Audio com- 
pressor using two FETS. 


Page 29 


D X 


Sub-Editor: DON GRANTLEY 
P.O, Box 222, Penrith, N.S.W., 2750 
{All times in GMT) 


The month of October has been a good one 
from a DX" point of view, with ‘some. good 
openings occurring for the VK/ZL DX Contest. 
This event provided some very good openings 
fon all. bands, however a little ‘more activity 
from VK and ZL would have helped. I spent 
about half the allotted time each week-end 
and. was very surprised to note the conditions 
on 18 metres, also 10, in fact I hardly shifted 
from. 15 over the c.w, week-end. 

‘These good conditions are prevailing at the 
present time, and Mae Hilliard reports that 
TO. metres ‘has been wide open to Europe on 
occasions at 1000z, with early morning con- 
ditions on. 20 being comparable to those of 
the 1987 era. Sunspot count for June showed 
an average of 102, with wide variations from 
4 daily low of 26,"to a high of 186. Forecasts 
for November and December is 91 and 09 
respectively, 

George Studd, ZL2AFZ, comments that the 
use of the ZM prefix has ‘given Amateur Radio 
In: that country a much needed boost, he him- 
self filled a ‘working. all 
continents “in one. hour. Similar conditions 
should prevail when we use the AX prefix 
next year, 

‘Recently under the Awards heading I ran a 
short note on the Lincoln Award and the query 
has been. raised as to whether or not_ Port 
Lincoln in S.A. would be eligible. Stew Foster 
diasures me that it fs, and counts for 20 points 

‘The following are ‘active from the Svalbard 
Archipelago, JWSMI, JWEQL, JWIUH, JW2QK 
and JWODL. The ‘frst three are there for 
almost a year, JW8MI being active on 14080 
caw. and 14190/195  5,.8.b. 

Siations active from’ ‘Thailand at_ time of 
writing are HSIAF, HS2UR, HSSEP, HS3LJ 
and HS3ML, all are’ putting “out good signals 
On 15 metres s.6.b. at around 18002, 

'UAONM ‘continues to be active on Fridays 
from 1900 “to 2100. on 14175 “88.b. He Js in 
Asiatic Russia, “trom Zone 19." Also from’ the 

is UAOLT who Is usually on 14025 


CESAT is heard regularly working CESZN 
Qn 14185 s.8.b. Fridays at 21152. QTH is South 
Shetland Ts 
fare some more “nets”. The Pacitle 
Inter-Ialand net meets Mon,, Wed. and Fri. at 
¢a30 on 14330 with a KX6 as M.C. ‘The South 
East Asia net meets daily at 1200 on I 
World DX Round Table operates 14270 s.8.b. 
Wed. and Sat, at 0500 to 08002 with WASUHR 
in, the chair. 

‘The VUO prefix in use by Indian Amateurs 
for the month of October was in Commemora- 
ton of ‘the Inte Mahatma Ghandi, QSLs for 
these stations to be sent to Box 6588, Bomba: 

TTUETN is good only for, the prefix hunters, 
frequencies are 14196 ‘and 21M8 s.b, QSL to 
Box 366, Catalina, Steily. 

MID is active daily 14100, 14150, 14180. s.s.b. 
nd some. 21 Me. operation. No. times ar 
uiven, and “Giovanni can speak French but 
very little English. However, if you do hook 
him and want a QSL, send to TIMKN with 
TRC. 

‘The OG prefixes heard recently were spec- 
ial calls issued for the SAC contest by the OH 
authorities, they count for the prefix hunters 
only. 

FRIZP/E which hax been active for the past 
month is at Europa, Op. is Maxime who will 
Ho QRT at the end of October. All QSLs to 
Box 4, St. Clotilde, Reunion Is.. Indian Ocean 

KHGNR/Kure from Nov. 10 io Nov. 14, re- 
quests that all QSL be sent to KH6NR, Kure 
DX-pedition, 530 Peltier Drive, Honolulu, 
Hawail, 96818, U.S.A. 

SB4ES, another for the prefix hunters, 1s 
wctive ‘21220, 28675 and 14250 from the English 

hool Amateur Radio Club, Nicosia, Cyprus. 
His QSLs go to the International Short Wave 
League which is now located at 1 Grove Ra. 
Lynley Glos. England, GL15-5JE. 

jd you work LTOETN during the period 
Sept, 28 to 287 Then you are eligible for the 
ETNA award and medal, for which you apply 
to Sezione ARI, Box 366, 95100, Catania, Sicil 
with 18 IRC’s. "Also awarded for working any 
two. other stations. 

439DX Is another for the prefix hunters. He 
was UAQAN and operators from UASKAI and 
UASKAX operating from the South Ural Moun- 
tains during. the “CQ” Contest 

Prefix hunters are really being catered for. 


‘There ‘has been little or no operation from 
Qatar lately, but ODSBZ has plans to. go 
there late Nov. of early Dec. 

‘ZD3JJ is active from South West Africa on 
28610, and requests that QSLs be sent to him 
at Box 5639, Windhoek, U.S.A. 

From the Long Is. DX Assn. bulletin comes 
an item which will be of Interest mainly to 
S.w.l's. It concerns BYIC and BYIF, both are 
active, and both say QSL via Radio Peking. 
It states that after sending your QSL to Radio 
Peking, you will receive newspaper monthly. 
You ‘certainly’ will, and 1 suggest. that" you 
ignore them and don’t give them the oppor- 
twnity to use “Amateur Radio as a propaganda 

‘Still a few more nets. The YL-SSB net cov- 
ering Oceania meets 14332 on Sat. from 03002. 
Marine Corps net 21380 daily from 1900. Mar- 
janas net 14240 ‘Tues. and Thurs. 0930, CHC/ 
FHC net on 14340 daily from 1800, and on 1070 
Sun. 1000z. Royal Navy ARS 3720 on. Wed. 
from 1800. Finally, the British Commonwealth 
et meets dally on 21384 or 14285. from 1430 
with 9VIPA as net control, and usually con- 
sists of service personnel. 

LAZPH/MM is ‘often heard coming in 5 by 
9 into VK2, QSL address for him is to his 
home address. Knut Gjertsen, Lailavold 2, 
Lofterod, Sandefjord, Norway. 

I mentioned at the start of these notes that 
there has been’ much increased activity on 10 
metres. Some of the calls logged, heard, or 
worked in VK and ZL over the past few weeks 
are DULFH, UG6GM, ‘ULIOA. VSIMB, VUZDK, 

HV3SJ. KG6AQY, 
MP4BHR, MPSTDA, 
i % iB, VPSHZ, YN2S, 
@PGAH, XWECS, 'UASSU, 4STWA, SM2DQ. 

To go lower in the spectrum, down on’ 80 
metres there has been quite an upsurge in 
activity, In the interests of space, 1 will quote 
some of the prefixes which have been either 
logged or worked on both modes in VK and 


Despite the good conditions, there is not a 
great amount of DX news this month. How- 
ever, 1 would once again remind those inter 
ested, that the Pacific DX net broadcast. a 
very ‘fine bulletin of ‘DX news at the start 
of thelr Friday evening session at 08302 on 
14270. Look for net control KHSGLU. 

Some time ago I mentioned the use of the 
Z following the numeral in certain DU calls. 
Here is a. list of stations together with thelr 
QSL managers: DUIZAA/KAIRT. \DUIZ.AB/ 
WTUXP.DUIZAC/K3MOV.  DUIZAE/W4JNR, 
DUIZAF/9GITV, DUIZAG/WBSGFJ, DUIZAH/ 


WASUS, | DUIZAI/KG6APJ,  DUIZAJ/WTUUO, 
DUIZAN/WIGL, DUIZAW/WSEIV,  DUBZAD/ 
wIMOV. 


QTH SECTION 

\By courtesy of the ISWL) 

A2CAU—J. Large, Box 200, Francistown, Bot- 
swana, Africa. 


‘Ofc, Nauru Is. 


‘3630 Coburg, West Germany. 
FSPE—E, Ermiz, Ferme Boulouch, 32 Lectoure, 


France. 
FM7WO—B.P. 287, Fort de France, Martinique, 


French W: 
FGTXL—B.O. 109, Pointe-a-Pitre, Guadeloupe, 
FW. 


Carolines, 96940. 

LASKG—Postfack 150. ‘Slependen, Norway. 

LUSVL—Apto 121, Allen, Rio Negro, Argentina. 

MPSBHH—Box 135, Manama, Bahrian, Arabian 
Gulf. 

MPSBHI—Box 144. Bahrian. 

OH2AM—Box 40015, Helsinki 40, Finland. 

PJ9BG—C/o. Trans World Radio, Bonaire, 
Netherlands Ant. 

PJQVL—Box 682, Curacao, Netherlands Ant. 

PY4AP_CP 484, Belo Horizonte, Minas Gerais, 
Brazil. 

TREDC—Guy Delas, Box 356, Libreville, Gabon 
Rep. 


VE2AFC—BP 382, Quebec 4, PQ, Canada. 

VS6AA—C/o. HKARTS, Box 54l, Hong Kong. 

VRIFT—L. Higginbotham, Box 3722, Samabula, 
Fiji. 


Ra., Pittsburg, 


Hebrides. 


Ne 
YI8RG_R. Graham, C/o, P.O. Vila, New 
Hebrides. 


ZEICY—Bob Furzer, Box 738, Gwelo, Rhodesia 


ZS6LW—Box 838, Germiston, Rep. of South 
Africa. 
SZ4LS_Nick Henwood, Box 448, Nyeri, Kenya. 


SV4DB—BP 123, Lome, Togo Republic, Africa. 


The prefixes CA-C3Z have been allocated 
by the LT.U. to the Principality of Andorra, 
Formerly PX1, that prefix was unofficial and 
in reality belonged to Brazil. 

Unfortunately, I will have to close these 
notes ‘here this’ month, However, T will have 
a full screed for the next issue. My. thanks 
this month to George ZL2AFZ, Mac’ Hilliard, 
Maurie Cox, Geoff. Watts DX News Sheet, 
LIDXA, Barry VKSBS, ISWL, Jack VKSAXQ, 
Ernie Luff. Bernard Hughes and Stewart Foster 


of England, Until the next time, 73, Don 12022. 


GMT? 


Solve the problem the easy 
way with a 


“SOLARI" 24-HOUR 


DIGITAL CLOCK 


Now available, a compact attrac- 
tively styled direct read-out Digital 
Clock for the modern office, home 
or ,radio, shack. Ideal for logging 
under 24-hour system, either GMT 
or local times. Large, easy-to-see 
figures on direct-read flaps give the 
correct time, minute by minute— 
no hands to misread, 220-240 volt 
50 c.p.s. synchronous motor, simple 
time re-setting; lightweight, _un- 
breakable plastic case 7” wide, 334" 
deep, 3%” high, in beige or’ light 
grey. Also available in 12hour type 

sr general home use. State type 
and color required. 


Price only $32 inc. 8.1. + postage 
(Packed weight, 2 Ib.) 


IDEAL CHRISTMAS GIFT! 


Available from: 


Bail Electronic Services 


60 Shannon St., Box Hill Nth., 
Vic., 3129. Telephone 89-2213 
Sa 
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VHF 


Sub-Editor: ERIC JAMIESON, VKSLP 
Forreston, South Australia, 5233. 


I take on the preparation ef notes for this 
page silll ‘with a ‘degree of hesitancy, wonder- 
ing if T can do what is expected of the. There 
fs no doubt that the degree of vn. operation 
on all bands has declined during the past three 
or four years, I believe there are two very 
Important reasons for this, Firstly, the opera- 
tion of Channel 0 has had a widespread effect. 
Not only has it made it more difficult for 
operators within the service area of these 
Stations to be active, but in removing their 
operation from “the 52 Mc, band there are, 
BS a. consequence, less stations for others to 
work during a DX opening, and in periods of 
hon-DX many will not risk coming on the air 
anyway, although it does appear some station 
operators -have been able to overcome their 
problems to a certain’ degree. 


‘The second very important reason is the 
reduction to 10 w.p.m. in the c.w. requirements 
to achieve a full’ cali. Many prominent v.h.t. 
men of @ few years ago now have a full cali 
sign, ‘and therefore share their operating time 
between vihé. and hf. Previously with no 
other bands to ‘use, they would stay around 
and. look for and work the DX, particularly 
on 2 metres, as it appeared, often spending 
hours doing it. Now, if a few calls on v.h.t. 
fails to provide a wanted QSO, it is so, easy 
to fire up on h.f, and work someone. These 
two factors added together have made it very 
diMcult for the keen v.h.f. operator to remain 
4s enthusiastic as previously, with the result 
he “goes and builds some’ ‘fresh equipment, 
perhaps fora uhf, band whieh are largely 
for local operation anyway. 


‘The purpose of this page in the future will 
be to try. and foster more interest in v.hf/ 
uh.f, particularly with a. view. to. promotiny 
contacts with neighbouring and other States. 
Tama keen advocate of portable operation, 
and if ‘our measure of activity in, this direction 
were to match that keenness, which exists in 
ZL, 1 would be satisfied. Today with the 
Advent of transistors, and ‘the areater knows 
edge of their use, particularly by the younger 
Members of our’ fraternity. who have” grown 
Up with semiconductors around them, portable 
equipment need not be either expensive or 
elaborate, Providing a few basic rules are 
Kept in mind, the results can be very happy. 


High power is not necessary, 15 watts on 144 
Me, from & QQE09/12, coupled to a 10 element 
yagi from any reasonable ‘sized hill, plenty of 
Modulation (though vou will need a’ high level 
clipper and filter if you are going to thrash 
this), a good transistor or FET converter feed- 
ing into'a car radio or other reasonably good 
receiver, will. give you contacts from 200 or 
400° miles" without a lot of trouble, and in 
excess of 400 miles when conditions ‘are good. 
Early morning is often the best time, but many 
Jong. hauls have been made during evening 
hours as well. And when there is a field day 
for contest, there is a great thrill in working 
ome 20 or 30 different stations on 2 metres 
ina couple of hours or so. As this is one of 
my chief platforms here in VK5, I will be 
Pleased to" answer any queries. on portable 
Operation from anyone interested. 


BEACONS 

‘The advantages to be gained from these are 
0 great it ls hard to understand why they are 
hot operating in all States on 52, 144 and 432 
Me. “We can pardon VK3 and VK4 on 52 Mc. 
as their Channel 0 tv. is generally a reason- 
Able guide as to band conditions. Many open- 
ings to VK2 must be missed however because 
‘of lack of indleation from there, 


I note the long awaited 144 Mc. beacon in 
‘YKa'will soon be a reality, but we could cer- 
tainly do with one on that band in VK4 and 
VK2, and "you chaps in N.S.W. cannot really 
shelter behind Channel 5A ‘on 143.750 at Wol- 
Tongong. It might help the ZLs, but in the 
direction of the Western States it could well 
be too far removed from the centre of 144 
activity to be much use on most occasions, 

VKS is experimenting with a 482 Mc. beacon, 
and VK6 ‘has one which can be turned on by 
request. 

‘The following is a list of beacons and pseudo- 
beacons, and it Is hoped the Editor will grant 
space for this lst regularly—one ever knows 
into whose hands a copy of "A.R.” may fall, 
and they. may be unaware of the operating 
Beacons if not published regularly. 
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VK2 51.140 Mc. Western N.S.W. 
143.750 Me. Channel 5A. Wollongong. 

VK3 51.760 Mc. Channel 0 Melbourne. 
144700 Mc. Under construction. 

VK4 51.750 Me. Channel 0 Brisbane. 

VKS5 53.000 Mc. VKSVF, Mount Lofty. 
148.800 Mc. VKSVF, Mount Lofty. 

VKS 52.008 Mc. VKSVF, Tuart Hill. 
144.500 Mec. Mt, Barker, near Albany. 
145.000 Me. VKSVF, Tuart Hull. 
435.000 Ms. VKSVF' (on by request). 

VK7 144.900 Me. VKTVF, Devonport. 


CONTESTS 
Two contests of note for vhf. operators are 
the Ross Hull Memorial V.h.£/U.bf. Contest 
commencing 6/12/69 and ‘the John Moyle 
Memorial National Field Day commencing Sat- 
urday 7/2/70. The first is a very worthwhile 
contributor to band. occupancy” during the 
Summer DX season, and some excellent scores 
have been attained over the years. There has 
been a suggestion made that the contest should 
be abandoned because of the 
entering logs. It would be a 
happen, so I can only appeal 
log entry. Perhaps there is a 
coming the rather tedious job of writing up 
the Contest Log to obtain scores and to assure 
the Contest Committee of your honesty. Any 
suggestions? 

The John Moyle Field Day provides an ex- 
cellent opportunity to go out portable, and 
being in ‘the warmer part of the year is gen- 
erally ideal for camping out overnight. It is 
hoped the 1970 Field Day will see a greater 
participation by VKS v.hf. stations seeking to 
Work interstate, rumours of equipment. being 
constructed tends to confirm this. 

‘The VK2 Division V.nf. and T.v. Group are 
lending support for the 1879 John Moyle Field 
Day “by holding their summer V.nf/U.hf, 
Field Day over the same week-end instead of 
the New. Year. period. It appears in the past 
some operators "have gone out, mountain-top- 
ping for one or the other event, not both, 50 
It now appears there will be a rush to get to 
the favourite mountain site. The rules are at 
present in the drafting stage. and will be 
mailed to those interested, all Divisional V.h.f. 
Groups, Divisional, Stations, etc., as well’ as 
the VK2 “Bulletin”. 

In abridged form, the rules allow one eon- 
tact every’ clock hour on each band 52 Mc. 
upwards, with an “incentive factor” increasing 
as the band frequency goes higher. The system 
also favours portable/mobile operation. The 
VK2 event commences 1400 EST on Saturday, 
‘ith Feb., until 2200 EST, then re-ocommences 
the next day at o400 continuing to 1600 EST. 
18 of the 20 hours of operation are common 
with the N.F.D. Scoring for a given QSO is 
the ' product of the distance factor and the 
multiplier. ‘The distance factor is 1 for every 
10 miles, and the multiplier is the sum of the 
transmitiing incentive factors of the two sta- 
tions in contact, ‘Out with the slide rules 
hay 

‘The VK2 V.hf, and Tv. Group are, really 
keen. They are considering a special 24-hour 
“AX" Vin.t/Uh.f. Contest from’ midnight on 
31/12/89 to ‘midnight 1/1/70 to launch with a 
big splash the new Cook Bi-Centenary Year 
“AX” prefix. All bands 32 Mc. and up, all 
modes, nets, ete. Certificates for highest scor- 
ers on each band and so on. How about the 
other States doing something along similar 

es? Summer DX will be with us and 52 
Me. contacts across the continent may well 
be possible. Too late for much to be said in 
“AR.” before the event, but State’ V.he. 
Groups could take up the matter locally. 
Go to it. 


‘The 6th Annual Convention of the VK3 


Bttended. Evenis 
posals sule, films on the Saturday. To the dis- 
Rint of the scrubsbattered sniffer contestants 
the event was re-ran on the Sunday! Sunday's 
Svents included scrambles, mobile efeiency 
Competition anda fox hunt. In thls last event 
ie tranemitiers were used. separated in fre: 
wieney’ by 1-Ke. and positioned either side 
Sond cutting. ‘The winner of the event, Kevin 
VERGEYE. covered the “i-mile. distonce in 2 
ours, while Dale VESZER took 60 miles. to 
fet there!” ‘The seven main. events hed a for- 
Tiidable prize list, whieh included such “items 
Ts QQEOG/A0. base station, 1649 units, 6 mx 
nobile. QQE03/20, microphones, crystals.” Un= 
fortunately. the Hat supplied to’ me is too long 
for inclusion in “AR” but. prizes of this 
ature were given to the frst three placings 
ind sometimes the fourth, 29 you can’ gather 
ifst someone had been very busy’ twisting. the 
hrs of varfous distributors; who in turn were 
very generous indeed. 


‘The VK3s enjoyed an end of October tem- 
perature inversion. with ‘DX “stations up. to 
800 miles away very strong. Quite a few VK7S 
were worked, and VK7VF, the 144 Me. beacon, 
gave the usual warning of the opening. ‘The 
beacon was also heard in Mt, Gambier at about 
S7 for 30 hours. Some of the longest distance 
contacts were’ between” Allan” VK2ZEO. in 
Deniliquin and Wilf VK7WF on 144 Me., and 
Colin VKSZKR in Mt. Gambier working’ Wilt 
on 432, Mc. No news of 1296 Me, activity in 
VK3 this month. Would appreciate some in= 
formation please. 

In VKS main interest has centred on the 
Wins, Field Day at the end of September, 
There was quite a good roll up of VKS sta- 
Hons who were indeed grateful to the many 
VK3s in the Western Zone of Victoria for glv= 
ing them QSOs. Band conditions were best 
the night before the Field Day started, but 
even on the declining conditions of the 'Sun= 
day, 144 Mc. contacts were exsy up to 300 
miles, and 52 Me. ‘contacts good copy at, 250 
miles, Bob VKSZDX burnt much midnight oil 
during the weeks previous to the Field Day 
while building a complete v.f.0. controlled 100W. 
6 and 2 mx station, with all facilities. Joining 
p with Wally VKSZWW, these two had a real 
‘field day" and scored’ in excess of 11,000 
points to. win the Field Day. John VKSQZ 
8nd I teamed up and ran into ‘second place 
with 7,974 points, also. with specially ‘built 
portable equipment. The Port Pirie. Amateur 
Radio Club under the sign of VKSPP went into 
the field with a team of ‘young operators to 
gain some experience. With my keenness. for 
field days, I was very pleased to see the con- 
siderable number of operators who did actually 
Bo out portable. 

Doug VKSKK is on his way to Adelaide from 
Darwin via the Eastern States on an extended 
leave holiday, arriving around 7th December. 
Just to keep his hand in at DX, Doug worked 
an HL9 ‘on $2. Mc. prior to leaving. Darwin. 
This indicates the 8 ‘element Yagi he uses is 
working! 

‘Much interest, centres around the VK5QZ 
432 “Mc. ‘converter which has’ been. made \a 
project by the VS \V.nf. Group. Initially 50 
kitsets will be avallabie at a most reasonable 
price, and the experimental beacon made by 
Join’ VK5QZ will be a useful plece of appara~ 
tus when “it comes to alignment and on-air 
tests, ‘The appeal this converter has is its 
simplicity and that it is capable of very good 
results, 


1296 Me, RECORD 
‘A South Australian record for a two-way 
contact on 1206 Mc. was set on. the mornin| 
of 26th September about 0745 when Rod VK~ 
SZSD at home at Eden Hills near Adelaide, 
contacted Alan VKIZHU/5 located on South 
Hummocks. ‘The distance was 7 miles, signals 
5x 8. Rod was running 25 watts to 3CX100A5 
tripler, driven from 432 Me. using a QQE00/40. 
Antenha 8 over 8 slot 25 feet. high, rece! 
consisting of three cavity front end to a 
INZIE diode mixer. Alan’ ran 20 watts to a 
2C39 tripler, from 432. A five-foot parabolic 
Gish, focal length 27 inches slot, fed reflector 
Gipoie. 6 feet high on the top of his car was 
the antenna, Alan's receiving set up was sim: 
ilar ‘to that of Rod's. Congratulations gentle- 
men, ‘now you will be after the Australian 
record. However, by the time you read this, 
Rod will be a resident of VK2, complete with 
his multitude of equipment, so, further 1298 
Me. activity may be stimulated in that State, 


MEET THE OTHER MAN 

Mick VK5ZDR lives at Henley Beach, 7 miles 
west of Adelaide, at an elevation neat enough 
to sea level. He is one who has done much 
to ploneer long distance contacts on 144 Mc., 
and was probably the first to realise the poten 
tial of using weather patterns to assist his DX 
operations, enabling him to call at the right 
time inthe right direction. Mick has worked 
VK2, 3, 4, 5,6 and 7 on 144 Me, a most 
creditable performance, while on 432 ‘Me, holds 
the Australian record “of 405 miles to Jan 
VK3ALZ in Melbourne, set on 26/5/88. His list 
of call areas worked on 52 Me. is very impres- 
Sive as it includes all VK areas 1 to 9 inclu- 
sive, ZLI, 2, 3 and 4, and all distriets of Japan. 

First licensed in 1959, Mick was not long 
in making his call’ sign Known throughout Aus= 
tralia ‘by winning the Ross Hull Contest in 
1961/62, second in 1962/63 and again ‘frst in 
1983/64. He also served a year as chairman of 
the VK5 V.ht. Group, and is a regular mem- 
ber of the WIA. 

Here are some brief details of the equip- 
ment used by Mick—52 Me: 100w. input. to 
8298, 6 element yagi 45 fect high, converter 
uses’ GAM6 rf. stage. 144 Me.: S0w. input to 
QQE06/40, 10 elemeni yagi 55 feet high, 1077 
grounded’ grid rf amp. In converter, 433 Me. 
Sow. input to QQE06/40 to either a2 element 


(Continued on Page 82) 
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INTRUDER WATCH NOTES 
A. W. Chandler, VK3LC, has replaced M. P. 
Davis, VK3ANG, as Victorian State Intruder 
Watch Co-ordinator. 


STATE INTRUDER WATCH CO-ORDINATORS 
VK2—W. H.R. Treloar, VK2BPZ, 23/8 Fuller- 
'N.S.W,, 2025. 


Gien Iris, Vie., 3146. 

VIC. EC.’ Kenny, 19 Lithgow St, Wyn- 
num ‘North, Qld., 4178. 

VKs—John Bulling, VESKX, 297 Goodwood St. 
Kings Park, ‘South Aust. 

VKe—G."Auien 03 Amelia Sts Balga, West 
‘Aust,, 6061. 

Vk1—D. H, Kelly, VK7DK, 56 Upper Brougham 
St, Launceston, Tas., 7250. 


PROVISIONAL SUNSPOT NUMBERS 
OCTOBER 1969 
Dependent on observations at Zurich Observa- 
tory and ts stations in’ Locarno and Arosa. 
R 
rs 


Day R 
54 
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31 
Mean equals 89.9. 
Smoothed Mean for April 1969: 103.0. 


Swiss Federal Observatory, Zurich. 


SHOUT YOURSELF A XMAS BOX 
that will last the whole yeart 
A subscription to “Break-In” 
official journal of N.Z.A.R.T. 
will cost you only $2.35. 


Send {t to: Federal Subscription Man: 
Wireless Institute of Austral 
P.O. Box 6 
East Melbourne, Vic., 3002, 


+ TRANSISTORISED TRANSMITTERS 

* RECEIVER DESIGN 

INSTRUMENTATION 

+ MODULATED LIGHT COMMUNICATION 

+ THE SUPER WORMTURNER 

* REAL BOOK REVIEWS! 

* PITHY COMMENTS ON EVERYTHING 
All this, and more, In the E.E.B. 

Send for Sample Copy 


THE AUSTRALIAN E.E.B. 
P.O. Box 177, Sandy Bay, Tasmania, 7005, 


Swan Electronics Service Co. 
‘Accredited Distributor for 
‘Swan, Hallicrafters, etc., Receivers 
and Transmitters 
Specialised Service on all 
‘Swan Transceivers 
44 GLEBE ST., EDGECLIFF, N.8.W., 2027. Ph, 32-5465 


REPAIRS TO RECEIVERS, TRANSMITTERS 


Constructing and testing: xtal conv., 
any frequency; Q5-ers, ROers, and 
transistorised equipment. 
ECCLESTON ELECTRONICS 


1462 Cotham Rd., Kew, Vic. Ph. 80-3777 
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VHF NOTES 
(Continued from Page 31) 


ex! phased array or 13 element yagi 50 
ft high, E88CC cascode front end in converter. 
‘The tunable if range of 27 to 29.5 Mc. is 
utilised in his Yaesu Musen FRIOOB receiver 
whieh Is used for all three bands. The modu- 
lator has’ Class B zero bias 807s with high 
level clipping and filtering. This latter Mick 
considers essential, both for oneself and others. 
Not long ago he spent 12 months at Tantanoola 
in the South East of S.A. and was keen enough 
to lug all his equipment down there with ex- 
cellent results. 

‘Plans for the future include working VK8 
on 4 Me. forward scatter experiments on 
52 Mc., and’ possible operation on 576 or 1296 
‘Me. If the past is any guide, it is certain 
‘Mick will achleve all these things, and Amateur 
Radlo will be the richer for it. 


NEW ZEALAND 


‘Our friends across the Tasman in New Zea- 
land are holding thelr V.hf. Field Day on 


keep an ear on 
the bands for inter-country contacts. ZLIBFA 
and ZLIAJP have had another two-way. con- 
tact on’ 5800 Mc., this time over a distance of 
86.25 miles, contact was loud and clear using 
fm. Further experiments are being  under- 
taken to extend this distance. 

John ZLIAZR continues his Moonbounce 
skeds with Kjell SMTBAE and Dick KOMQS. 
In-a recent letter he says that he is replacing 
his present Earth-Moon-Earth aerial (eight 6/6 
skeleton ‘with eight long yagis which 
feature lance driven elements 
‘The new aerial will have about 22-23 db. 
compared with the 20 db. given by the ‘slot 
array, John says that it is most necessary to 
use high Impedance dipoles in stacked yagi 
arrays for it is almost impossible to drive low 
impedance, units in large arrays. 

je ZL3 144 Me. beacon has recelved Post 
Office approval, and with every hope of being 

rational by the time these notes are read. 
fo details of frequency as yet, perhaps by 
next. issue. 


‘This being my first issue of notes, and having 
very little idea what space a typewriter takes 
compared with the printed word, will wait and 
See if I have been too eloquent or not. I 
acknowledge with thanks information suppiled 
by Peter VK2ZPC, Peter VK3ZYO, Mick VK- 
SZDR, “Break-In” and "Spectrum", the latter 
two being New Zealand publications. 

For future pages. 1 am looking for taforma- 
tion of national interest, something which can 
be read ‘and appreciated’ inal States: “Anyone 
may contribute, but all information will 
re-edited, and acknowledgments given near the 
end of fie vih.t. page. Plenty of notice regarde 
ing contests, field days and other events will 
ensure some publicity will be given prior to 
the date of the event. Lengthy writing about 
any particular subject must of necessity risk 
fairly severe re-editing to keep it interesting 
to all, and save space. 

T look forward to a happy period with you 
all. Traditionally, I always close my notes, 
Wherever they are printed, with a thought for 
the month: “In a democracy, the votes of the 
vicious and stupid count. But under any other 


system they might be running the show.” A 
Merry Christmas to all. 73, Eric VKSLP ("The 
Voice in the Hills"). 
W.LA. V.HLF.C.C. 
‘New Members 
Cert. Confirmations 
‘No. call Si Mc. 144 Me. 
¥K3Z00 = “10 
610 VKIVP — 10 
62 0 VK3ZOP. 100 = 
63 0 VKAZKC 178 = 
6 = -VK3ZKP = Io 
65 40 VK3ZBB = 109 
66 103 
e 161 = 


FEDERAL AWARDS 


AUSTRALIAN D.X.C.C. COUNTRIES LIST 
AMENDMENT 

Deletion: EAS Ifni. Only contacts made prior 
to 13/5/89 will be credited. Contacts with’ sta- 
tions located inthe former Spanish ‘territory 
of Ifnl made after that date will be counted 
towards the Morocco listing. 

‘All D.X.C.C. members “who have claimed 
Ifnt have had their scores amended as neces- 


sary. 
Geoff Wilson, VK3AMK, 
Federal Awards Manager. 


CONTEST CALENDAR 


6th Dec. '69 to Ith Jan. Ross A, Hull 
‘V.n.f. Memorial 


6th/Tth Dec: CHC International DX Contest 
(ew. 

13th/Iéth Dec: CHC International WX Contest 
(ss.b.). 

‘Tthyath Feb.: John Moyle National Field Day 
Contest: 

Tth/8th Feb.: 36th AR-RL. International DX 


Competition ‘ist’ phone week-end). 
2st/2nd Feb.: 36th A.R.RL, International DX 
‘Competition (1st cw. week-end). 
‘Tth/ith March: 36th A.R.R.L. International DX 

Competition (2nd phone week-end) 
2ist/22nd_ March: 36th A.R.R.L. International 
DX Competition 2nd’ ew, week-end). 


Minimum $1 for forty words. 
Extra words, 3 cents each. 


HAMADS WILL NOT BE PUBLISHED UNLESS 
ACCOMPANIED BY REMITTANCE, 


Advertisements this heading will be acc 
only from Amateurs and S.w.l's. |The Publis 
reserve the right to reject any advertising which, 
in their opinion, Is of @ commercial nature. Copy 
Rust be recelved at P.O. 36, East Melbourne, 
Vie., 3002, by Sth of the month and remittance must 
accompany the advertisement. 


DECEASED Amatour's Equipment: 1_ Yaesu Musen 
FRGO Receiver, 1 Yaesu’ Musen FLa_ Trangmitter, 

1 Yaesu Museh FVSO Transistorised V.F.O., 1 me 
orl 


8 please 
yl, preference to purchaser taking all Al 
fe ‘be replied to; your phone “number an 
Savantage, Write to Bob “tempeon, 8 Lucan Ave. 
Aspley, Old., 4034. 


FOR SALE: Contral Electronics 20A Exciter, 160 


through, 10, In excollent condition, will dive. 813 
or similar,’ mi $100, “BC4SBA 
fied for above, excter $25, 


FOR SALE: Geloso G22 Transmitter and 6200 
Receiver, Panda 10/15/20 mx Beam complete with 
motor with transformer rotator in covered 
ing. Best offers. to. Ken, Meallin, VK3NJ, 69 
Caroline |St., South Yarra, Vic., Phone 68-1032, 
home 26-5515. 


FOR SALE: Hallicrafte sab, 6 
Transceiver, Mode! SRI50, complete th a. 
power supply, VOX, PIT, i 
Mratruction manual, S350 "o.n.0, "VKIAN, "37 Inga: 
melis, St, "Gorran, A.C, 2605. Phone (082) 
ti-500s, 


FOR SALE: R.C.A. Beat Froguency Oscillator. ox 
S15, A. G. Pither, VKIVX, Phone 
81-1853 (Melb). 


FOR SALE: Yaesu Musen FR-DX-400 Amateur Com- 

‘munications Recelver. In as new, immaculate con- 

dition. Only a few months old. $295. Lee An: 

drews, 43 Lord St., Roseville, \N.S.W., 2069, or 
4022 al pam. 


SELL: AVO Model 8 Multimeter, 20,000 olim/volt, 
accurate calibration, good condition, $40. T75. Fre: 
Quency Meter, 85 Mc. to 1000 Mc., Telemax uh. 
Version of Bendix 221, as new. Sé0. J. Maciver, 
40. Beanga St., Greenslopes, Brisbane, 4120. Phond 
97-8086. 


|L. Specials: BC4S3 with power supply, $25. 
fanoremic Adaptor, 2A-3/200, $70. Six Ham’ Band 
and Generel Coverage Receivers, $25 to $100. All 
ear in good going order. H.' Roach, 28 Foste: 
Wvenue, Glenhuntly, Vic., Phone 58-3787. 


WANTED: 1 Eddystone “"640"" with at 

least the rf. section and xtal filter intact. Stato 

condition snd ‘price. Writa to R. F. Lloyd, 171 
idar’ Road, ‘Keon Park, Vic., 3073. 

Melbourne area. 


Receive: 
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HY-GAIN AMATEUR 
ANTENNAS 


Fully Imported 


from U.S.A. COMPREHENSIVE 


RANGE TO SUIT 
MOST REQUIREMENTS 


H.F. BEAMS: TH6DXX, TH3Jr, TH3Mk3 and Hy- 
— Quad Tribanders for 10, 15 and 20 m.; 204BA, 
203BA Monobanders for 20 m. 

TRAP VERTICALS: 18AVQ (80-10 m.), 14AVQ (40- 
10 m.) and 12AVQ (20-10 m.). 

H.F. MOBILE WHIPS: New “Hamcat” Whips and 
associated fittings. 

V.H.F. ANTENNAS: Beams—66B six elem. 6 m., 
DB-62 duo-bander for 6 and 2 m.; 23B, 28B and 
215B (3, 8 and 15 elem. 2 m. beams). Also Ground 
Planes, Mobile Whips and Halos. 


ACCESSORIES: LA-1 co-ax. lightning 
arrestor. BN-86 balun, Cl centre insul- 
ators & El end insulators for doublets. 
HEAVY DUTY ROTATOR: Emotator 
Model 1100M available for H.F. 
beams. 


BAIL ELECTRONIC SERVICES, 60 shannon St., Box Hill North, Vic. 3129. Ph. 89-2213 


Rep. in N.S.W.: A, J. ("SANDY") BRUCESMITH, 11 Ruby Street, Mosman, N.S.W., 2088. Telephone 969-8342 


BRIGHT STAR CRYSTALS DURALUMIN 


FOR ACCURACY, STABILITY, ACTIVITY ALUMINIUM 
mS, pes ALLOY TUBING 


Our Crystals cover all types and frequencies in 
common use and include overtone, plated and 

IDEAL FOR BEAM AERIALS 
AND T.V. 


vacuum mounted. Holders include the following: 
DCIi, F1243, HC-6U, CRA, B7G, Octal, HC-18U. 
THE FOLLOWING FISHING-BOAT FREQUENCIES ARE 
AVAILABLE IN FT243 HOLDERS: + LIGHT ke STRONG 
6280, 4095, 4535, 2760, 2524 Kc. 
5,500 Ke. T.V. Sweep Generator Crystals, $7.25; * NON-CORROSIVE 
100 Ke. and 1000, Ke, Frequency Standard, $17; Biociba conn eislabie toh 
plus Sales Tax. a 
Immediate delivery on all above types Immedigtes Deliver 


AUDIO AND ULTRASONIC CRYSTALS—Prices on application. ALL DIAMETERS — 14" TO 3” 
455 Ke. Filter Crystals, vacuum mounted, $13 each plus Sales Tax. Price List on Request 
ALSO AMATEUR TYPE CRYSTALS —3.5 Mc. AND 7 Mc. BAND. STOCKISTS OF SHEETS— 


Commercial—0.02% $7.25, 0.01% $7.55, plus Sales Tax. ALL SIZES AND GAUGES 


Amateur—from $6 each, plus Sales Tax. 
GUNNERSEN ALLEN METALS 


Regrinds—Amateur $3, Commercial $3.75. 
CRYSTALS FOR TAXI AND BUSH FIRE SETS ALSO AVAILABLE. 
We would be happy to advise and quote you. PTY. LTD. 
New Zealand Representatives: Messrs. Carrel & Carell, Box 2102, Auckland. SALMON STREET, 
Contractors to Federal and State Government Departments. PORT MELB'NE, VIC. 
say" hone 64-3351. (10. lines) 
BRIGHT STAR RADIO Trams: "Metals" Melb. 


HANSON ROAD, 


LOT 6, EILEEN ROAD, CLAYTON, VIC. Phone 546-5076 WINGFIELD, S.A. 
With the co-operation of our overseas associates our crystal Prone, abate! (a. lined) 
manufacturing methods are the latest. Tgrams: “Metals” Adel. 
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REALISTIC. 3 


ALL SOLID STATE—4 BAND 


A big professional looking set that makes 

exciting news for amateurs . 

gives realistic reception on Swiew/sser .. O 
AM-Broadcast bands; obsoletes _ tube 


feceivers with their warm-up delay; 
barises dspandence on AC min power 
++. the DX150 will run on dry cells if 
Sra Ae Sal Read l 
‘paral i te lighter or il ii 
ra BG" service, 240V°AG power supply Brings in the 
uilt-in, of course. 1 
f 30 Semi-conductors—Product detec- Whole wide world of 
atest eet maths tate 
variable pit luminated electrica 
Bera fully ealinrated fon arate SW/CW/SSB/AM- 
is—Cascade age—A 
stat aud Broadcast 


iltminated 
speaker plus 
Gptional) matching ic 
Attractive silver cee 


240V AC or 12V DC 
operation. 


CONSULT YOUR LOCAL RADIO DEALER, OR 
MAIL THIS COUPON 


—_— 
Please forward free illustrated literature and 
specifications on Realistic. 

Name... 


Add 1255... {A unit of Jacoby Mitchell Holdings Ltd.) 


” 275 EASTERN VALLEY WAY, ROSEVILLE. N.S.W, 


‘sydney. Phone: 40 1212 
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Hy-Q 


ELECTRONICS 


Australia's 
largest 
independent 
crystal 
manufacturers 


EXTEND THEIR 
PRODUCT RANGE 
TO INCLUDE 


@ Fundamental and overtone 
crystals from 1 MHz. to 
125 MHz. 


@ 10.7 MHz. crystal filters 
for 25 & 30 KHz. systems. 


SEND FOR FULL DETAILS 
IF YOU HAVE NOT ALREADY 
RECEIVED THEM 


Jel - O Electronics 


Hy-Q ELECTRONICS PTY. LTD. 


10-12 ROSELLA STREET, 
P.O. BOX 256, 
FRANKSTON, VICTORIA 3199. 


Telephone 783-9611. Area Code 03. 
Gables: Hyque Melbourne 
Telex: 31630 
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STOP RUST OUTDOORS TWO YEARS ...OR MORE! 


DRY YOUR ELECTRICAL SYSTEMS © 
with LPS ~ the NON-GREASY ONE 
STOPS 
Squeaks! Displaces Moisture Fast! 


TECHNICAL INFORMATION 
Physical Properties: 


Less than 0.0001 inch non-greasy molecular film 
with capillary action that spreads evenly and easily 
to seal out moisture at very low cost. 
Rust Inhibitor; Protects all metals from rust and 
corrosion. 
Water Displacing Compound: Dries out mechanical 
and electrical systems fast. 
Lubricant: Lubricates even the most delicate mech: 
anisms; non-gummy, non-sticky; does not pick up 
dust or dirt. 
Penetrant: Penetrates to loosen frozen parts in 
seconds. 
Volume Resistivity per ASTM D-257: Room tem- 
perature, ohm/cm.; 1.04 x 10" 
Dielectric Constant per ASTM-877: 

Dielectric Constant 2.11, Dissipation Factor: 0.02. 

j Dielectric Strength per ASTM D-150: 
is NOT a 
Breakdown Voltage 0.1 inch gap, 32,000 volts. 

paint, lacquer or a 


Dielectric Strength volts/inch, 320,000 volts. 
* rf Flash Point (Dried Film), 900 degrees F. 
varnish, and will NOT Fire Point (Dried Film), 900 degrees F. 
i TESTS AND RESULTS: 950 degrees F. 
damage paint, rubber, Lawrence Hydrogen Embritlement Test, for Safoty 
re ey a? on Hit ‘ensile Strength Steels: Passed. Certified 
LU EMUEOMUUISUSHM Safe within limits of Douglas Service Bulletin 13-1 
\y and Boeing D6 17487. 
Mil. Spec. C-16173 D-Grade 3, Passed. 
Mil. Spec. C-23411, Passed. 
Swiss Federal Government Testing Authority for 
Industry: Passed 7-Day Rust Test for acid and salt 
water. Passed Weiland Machine Test for Lubricity 
as being superior to mineral oil plus additives. 


LPS Products conform to HOW LPS SAVES YOU TIME AND MONEY 


Federal Mil. Specs. 
“234i and/or G-161730 . LPS PROTECTS all metals from Rust and Corrosion. 
ic andforeCHetT , LPS PENETRATES existing rust—stops it from spreading. 
; LPS DISPLACES moisture on metal—forms fine protective film. 
; LPS LUBRICATES even the most delicate mechanisms at extreme temperatures 


1 

2 

3. 

4. 

5. LPS PENETRATES to free rust frozen parts, nuts, bolts, etc. 

6. LPS PREVENTS equipment failures due to moisture (drives it out). 

7. LPS LENGTHENS LIFE of electrical and electronic equipment—improves performance. 
8. 

9. LPS PENETRATES AND PROTECTS plated and painted metal surfaces. 


. LPS RESTORES equipment damaged by water contamination and corrosion. 
10. LPS PROTECTS metals from salt atmosphere, acid and caustic vapours. 


11. LPS LOOSENS dirt, scale, minor rust spots and cleans metal surfaces. 
Sole Agents: 12. LPS ELIMINATES squeaks where most everything else fails. 


ZEPHYR PRODUCTS rv. ito. 70 satesFoRD ROAD, CHADSTONE, VIC. 3148. Phone 56.7231 


Amateur Radio, December, 1969 Page 35 


INDEX TO VOLUME 37-1969 


ANTENNAE 


Antenna Farming on 7 Me. .. Oct.p.10 
Design of a Three-Band Beam 

for 28, 21 and 14 Me, 
Expanded Lazy-H Ante! 
Moon Bounce ..... ... 
More on the Single Loop, ‘Tri 

band Cubical Quad Beam 

Element » wy Dee. p.20 
The DJ4VM Multiband Quad May p.13 


The Ferrite Balun os Apr. p.9 
The World with a Triangle .... Apr.p.10 
The ZE4JJ_ Special 3-Element 

Triband Beam .. . Jun, pb 


AUDIO AND MODULATORS 
Economy Speech Compressor Apr. p.12 
Useful Circuits using Com- 

puter Board Transistors... 
CONTEST RULES AND RESULTS 


John Moyle Memorial Nat- 
ional Field Day Contest: 


Sep. p.10 


1969 Rules .. Jan. p.17 
1969 Results .. . Jun. p.16 
1970 Rules ... .. Dee, p.25 
Remembrance Day Contest: 
1969 Rules .... . . Jul. p.20 
1969 Results .. w. Nov.p.20 
Results of VK3 Di ion 160 
Metre Contest .. . Jan. p.23 
Ross Hull Mem« . 
Cont 
1968-1969 Results May p.l7 
1969-1970 Rules .. . Oct. p.15 
VK-ZL-Oceania DX Contes 
1968 Results... .... .... .-. May p16 
1969 Rules . ‘Aug.p.22 
INSTRUMENTS 
A_C.W, Clipper-Filter_ using 
FETs ey sun oe TUL BAB 
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Compact Multi-Purpose Test 
Instrument... .... . Oct. p.ll 
Diddley Dah Dah Dah Dah Dit! Nov. p.6 
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Modifications to the No. 10 
Crystal Calibrator to use 3 
Volt Filament Supply .. .... Sep. p.16 


MISCELLANEOUS 


Amateurs Locate Missing Air- 
craft é 
Amateu: 


Novp.i¢ 


‘Aust. DX Cent. Club Award Jan. p.13 
‘Australis Oscar 5: 


Launch Imminent . Novp.19 
New AR. Satellite Group .. Jul. p25 
Observations from Australis 

Oscar 5 . Dec. p.19 
Progress Report Dee. p.18 


Satellite Ready for Launch Oct. p.7 
Aust. V.hf. Cent. Club Aw’d Jan. p.13 
Call Signs in the Territories Sep. p-17 
Federal Constitution Change 

Sep. p25 


of W.LA. .... 
Geelong Radio & “Hlectronics 

Society’s New Club Rooms .. Aug.p.21 
Intruder Watch Gets Into Gear Jun. p.14 
Tk. sea wor oe May p15 
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LT.U. Conference—1/6/71 .... Aug.p.14 
New Circulation Policy . Augp.24 
Notes from Federal Repeater 

Secretariat ... .. Nov.p.17 
Notes of 1969 N.F.D.—As seen 

by VK2AAH/P Group Jul. p21 
Opening Address for 1969 Re- 

membrance Day Contest .. Oct. p.18 
Please QSL OM we AUBD.2L 
Rhodesian Beacon ZE1JZA 

Back on the Air .... . May p.27 
Special Call Sign Granted by 

PMG. .... = . Aug. p.7 
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Some Prelim. Observations Jan. p.22 


A Progress Report . Feb. p.19 

Some Further Progress .... Mar. p.7 
The 1969 Federal Convention 

—A Report . Jun. p.18 
Tourist Commission Provides 
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Trade Review: H.M.V. “Kim- 
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Vie. Div. 160 Mx Field Day Oct. p.19 
W.LA. Cook Bi-Cent. Award Aug. p.7 
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Report to Federal Council May p.20 
W.LA. Fed. Pres. Speech to 


N.Z.A.RT. Conference Tul. p.22 
W.ILCEN. Exercise by 
North-Western Zone Marp.17 
POWER SUPPLIES 
The 122—S.s.b. and Power 
Supplies Jan. p.l1 
High Voltage Regulators Dee. p.15 
RECEIVERS 


A_C.W. Clipper-Filter using 
FETs a 


An Experimental 455 Ke. LF. 
‘Strip . Mar. p.5 
A Modification to the Trio 


9R59DE_ Receiver Apr. p.11 
A Solid State Amateur S.s.b. 
Receiver, Part One Oct. p.13 


Converting the AR88 for Ss.b. Jul. p.7 
Detecting V.ht. Signals too 


Weak to be Heard Jan, p.18 
Finding True Receiver Sensi- 

tivity Tul. plz 
General Coverage High Fre- 

quency Converter Jan. pS 
Improved F.M. Operation |. Apr. p.13 
Improving Eddystone EC-10 as 

a Tunable LF. for Vib. 

Converters . Jun, pd 


Prajoct—Balld State Trans- 


Part Four Feb. p.13 
Part Five 

Part Six .... .... Apr. p.7 
Part Seven May p.10 
Part Eight Jun. p.10 
Part Nine ‘ Aug. p& 
Part Ten Sep. p.7 


Solid State Coupling Methods Feb. pa 
The W50MX Com. Receiver Mar.p.11 
The 122—Ss.b. and Power 


Supplies ... —. Jan.p.ll 
VK3 Vhf. Group Two Metre 

Converter Feb. p.é 
VK3 Vhf. Group Vif. Pre- 

Amplifier Jul, p.10 
Useful Circuits using Com- 

puter Board Transistors .... Sep. p.10 


TECHNICAL MISCELLANEOUS 
Additional Time Signal from 


VNG, Lyndhurst Apr. p.7 
Circuit Boards from Odds and 
‘ Novp.18 
for” 24- 
Hour Movement Nov.p.13 
Conversion of Circuit Dia- 
grams to Veroboard, Tag- 
Board and Printed Circuit 
Layout «. Dee, p.12 
Locally Available Vint. Field 
Effect Transistors Feb. p.15 
New Ideas on Amateur ‘Tele- 
vision: 
Part One—Introduction .... Apr. p.8 
Part Two May p.7 
New 432 Mc, Amateur T.V, 
Record .... Soe TUN, PAS 
New 1296 Mc. Record Jun, p.13 


Making Cabinets for Home- 
Built Gear .... Jul ps 
Moon Bounce Tul; pls 
Radios of a Passing Era... Oct.p.16 
“Said the Spider in the Sky” Sep. p.8 

Silver Plating of V-hf, Induc- 
tances .... .. 

Some Aspects of Radio Fre- 
quency Conductivity in El- 
ectro-Deposited Silver . 

The F.M. System 

Transistors on Computer Cir- 
cuit Boards . 

Some Further Thoughts. Dec. p.21 

T.VI—It can be Eliminated 
:. + Well, Nearly Always .. Aug.p.14 

Useful Circuits using Com- 
puter Board Transistors .. Sep. p.10 


TRANSMITTERS 


A Field-Day Transmitter . 
Erratum .... Aug.p.2 

A Semiconductor, V.ht. Pow- 
er Amp. using a Pi-Tank 
Circuit ee 

A Two Metre “Snowflake” 
‘Transistor Transmitter .. .... 

A 300w. P.ep. 2 Metre S.s.b. 
Transmitter 

Getting Last Bit of Power 
from A.W.A. MR3 Carphone May p9 


. Sep. p.13 


Nov. p.9 
Dec. p.7 


Aug.p.11 


Improved F.M. Operation .... Apr.p.13 
Measuring Power Input and 
RF. Power Output on AUPE 
Project—Solid State Trans- 
ceiver: 
Part Three Jan. p& 
Erratum to Part ‘Three’, Mar.p.10 
Part Four Feb. p13 
Part Five Mar, p8 
Part Six ) Apr. p.7 
Part Seven . May p.10 
Part Eight Jun. p.10 
Part Nine ‘Aug. D8 
Part Ten : Sep. p.7 
Putting the Geloso G222 on 
160 Metres Feb. p.1l 
Erratum (Tech. Cor.) Apr. p.16 
Sideband the Expensive Way 
(how to avoid it) Dee. p.10 
S.sb. Transmitter—An Ama- 
teur Engineering Project: 
Part Four Jan. p.10 
Some Notes from Author .. Apr.p.15 
The W8NWU Teeter Totter 
Tuners Dee. p17 


Useful Circuits ‘using Com- 
puter Board Transistors .. Sep. p.10 
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SSB by Yaesu! trom Bail Electronic Services 


TRANSCEIVER MODEL FTDX-400 


’ ; Latest version with all improvements, including crank handle high ratio VFO tuning 
/AESI control. Also has provision for power take-off and RF drive to enable use of FTV-650 
hwi six metre transverter. External VFO, FVDX-400, is available for split freq. operation. 


COMPARE THE FEATURES: 


+e Five ‘a isp fol Soernee, on 10 metres. * Peat asta lattice ts filter, 2.3 Ke. bandwidth. 

FEELS ert the wat te Fe Sant mer mein, mt 

5% FA uses pair of new heavy duty pentodes, type 6KDS, 33 watt plate + fener senaiity oc renal 

t VOX le Ino all at PTT and panel control. z Pave finan’ of oto 500 cycle CW filter. 

7 ER cura s ra aaa “uto m Aud Indico, i ¢ Schr Sie caret wih a 19 SEN Ta Inches. 
She i tris a, 2 PRD eR Pe acon, 


All sets checked before despatch. After-sales service, spares availability, 90-day warranty. All Yaesu sets sold by us 
are complete with plugs, power cables and English language instruction books. 


FOR PRESTIGE PERFORMANCE — CHOOSE YAESU, from Bail Electronic Services 


Also avaiable, matching speaker SP-400, Ext. VFO FVDX-400, 500 cycle CW filter kit, SWR meters, co-ax. switches, 50 ohm 
RG-8U and RG-58AU cable, Amphenol type co-ax. connectors, Solari 24-hour digital clocks. 


Pre-Christmas delivery on FTDX-400, FT-200 Transceivers, and accessories. 


ttm BAIL ELECTRONIC SERVICES — “2°3"tsanov snucesoan 


‘Agent 
11 RUBY STREET, MOSMAN, N.S.W., 2088 
60 Shannon St., Box Hill North, Vic., 3129. Phone 89-2213 Phone 9698342 
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PROPRIETARY LIMITED 


CUSTOMER SERVICE 


NEW 
"SWE-CHECK" 


‘VOLT-OHM-A’ FET METER 


* High Input Impedance: DC volts—10 megohms per volt; 
AC volts—12 megohms per volt 


* Triple Overload Protection System: Spark gap protection 
for accidental EHT voltages. Zener ion for 
FET circuitry. Silicon diode protecti move- 
ment on DC-A ranges. 

* Ranges: 

DC volts—0-1, 3, 10, 30, 100, 300, 1KV and 3KV 

AC volts—0-2, 10, 30, 100, 300 and 1KV. 

DC current—0-300 uA., 1 mA. 10 MA, 100 mA., and 1 A 

Ohms —R x 1 (10 ohms, centre scale) to R x 1 megohm 
(10 megohms, centre scale) in seven ranges. 


* Accuracy: Meter movement 2% FSD. Shunts and 
multipliers 1%. Calibration accuracy from fully charged 
to discharged batteries, within 3% FSD 


%* Stability: Variation in zero setting between 16°F. to 
116°F., within 3% FSD. 


* Small Current Drain (only 700 uA.) 
% Polarity Change-over Switch. 


% Incorporates a 60° tilting device. Robust construction. 
using fibreglass printed circuit board and plastic coated 
steel case. Uses long-life mercury battery 


* Dimensions: 6%” x 8” x 3%", exclud. handle. 3¥/2 Ibs. 


Price $99.00 + 15% 5.1. where applicable 


Lr, RADIO PARTS PTY. LTD. 


} MELBOURNE'S WHOLESALE HOUSE 


=> 562 Spencer St., Melbourne, Vic., 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 


OPEN SATURDAY MORNINGS! 
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